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Civil Training Saves 

Millions for USAF 

• 

Wingtip Vortices 
Light Plane Hazard? 



Convair's B-58 Hustler 



Engineering to the Ntli power... INSIOE AND OUT! 

Installed inside a Convair T-29 is an actual cockpit of Convair's delta-wing F-102A all-weather 
interceptor. Once aloft, the “back scat” pilot flies the T-29 by performing all the functions 

of a F-102A interceptor pilot. At the same lime, scientists and engineers evaluate system 
performance and a psychologist checks pilot reaction. This use of the T-29 as a flying laboratory by 
Hughes Aircraft Company, Culver City, California, flight tests the F-I02A’s advanced 
electronic weapon system with far more efficiency than ever before — and at a fraction of the cost. 

A “plane within a plane”— and both Convairs ! Another dramatic example 
of Engineering to the Nth power working for the defense of our country! 
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HOW 

TO IMPROVE 
A MISSILE'S 

IQ 

Today's guided missile is an amazingly sophisticated and 
inielligenl instnimenl, capable of complex thought and 
precise action. Tomorrow's must have an even higher IQ. 


To improve a missile's intelligence, Fairchild Guided 
Missiles Division engineers and scientists have developed 
radical new concepts tor guidance and control, transfer- 
ring their intelligence into the missile's guidance center. 

Through sound research, inventiveness and imagina- 
tion. FGMD engineers and scientists continue to make 
great strides in all fields of missile development. ..putting 
more brain-power into more missile power. 
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NO MORE LOST BRIDLES... 






AVIATION DIVISION 


BARTLESVILLE, OKLAHOMA 




QUALITY 

MAGNESIUM 

CASTINGS 



. .for the Aircraft Industry! 



Mar. l-t-15-Flighl Propulsion Mccliiig, 
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Mat. 25-27-Silvft Amincrsarv Technical 
Apr. 8-12-l-ifth Welding & Allied liidustrv 
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Apr. 17.20-Kigl,th Annual Conclave. Arnold 

.Mav 24-Iuiic 2-22nd Paris Air Shn« . Society 
of Prench Airttafl Constmclorr, Le Bom. 

June n'-25-’9lli Annual Meeting. As iation 
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Positive 
Identification 


Collins 621A-1 ATC Transponder of Collins Airborne Electronic System 



BURSTING THROUGH THE SOUND BARRIER 



II. S.A. r.-CONVAIRIOZ A 

MEANT BETTER TIRES FOR YOU! 


How U. S. Rubber Engineers have met the toughest tire problems 
and benefited all Aviation 



Every day U.S. Rubber engineers are being asked to produce military aircraft 
tires which, without added size or weight, must withstand ever greater amounts 
of heat, speed, impact, and load. 

Their success in keeping pace and ahead of the needs of the military is 
reflected directly in the quality of U. S. Royal Tires for commercial and 
civilian aviation as well ! 

Nylon, for instance, was introduced by U.S. Rubber first through a military 
aircraft. Today this fabric helps strengthen U. S. Royal Tires against landing 
wear and tear, in a very literal fashion, off the carrier decks and military 
airfields have come better, safer U. S. Royal Tires for every flyer! 


U.S. Royal Tires 


United Stales Rubber 



How the Holley three dimensional cam 
functions as an automatic co-pilot 


The job of the Holley Power 
Control for jet aircraft is to 
sensitively control engine power 
according to the pilot's require- 
ments and, at the same time, 
make automatic adjustments 
for split-second variations in 
altitude, pressure and tempera- 
ture. The “brain center” of ad- 
vanced Holley controls is a 
three dimensional cam which is 
so contoured that it can adapt 
itself to all combinations of 
atmospheric temperature and 
pressure, from Thule to the 


Equator and from sea level to 
extreme altitudes. 

In addition to the automatic 
compensations made for the 
pilot by the three dimensional 
cam, it interprets the pilot's 
request for changes in power. 
It’s the most important link 
between cockpit and engine. 

The three dimensional cam, 
like the power control itself, is 
designed, engineered and manu- 
factured by Holley — one of the 
world’s foremost power control 
manufacturers. 
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gaskets stay resilient 


Get latest data on Silastic 
Mall coupon today 


Temperatures that melt orsanic rubber or freeze it brittle 
have little or no effect on Silastic*, Dow Coming’s silicone 
rubber. Gaskets of Silastic stay rubbery and keep their 
shape . • . provide the ultimate in sealing effectiveness. 
Molded by leading rubber companies in most any shape. 



Typical Properties of Silastic for Gaskets 

• T«n>|)i;r.nurc range. ‘F -130 

• Tensile i^lrciiglli, pal 600 

• Elotigaliun, % 100 

• Tear stn-nglli, Ib/in 40 

• H.ircl»<.'» range, duromrtcr 20 


500 

900 

300 

75 

80 


first in silicones 



If you consider ALL tlie properties of a silicone rutilier, you’ll specify SILASTIC. 


DOW CORNING CORPORATION • MIOLANO, MICHIGAN 


TO 



Mr. Raymond points lt> one 
the shielded General Electric 5- 
Star Tubes in a Viscount VOR 
receiver. First U.S. airline to use 
turbo-prop Viscounts, Capital 
makes sure its electronic equip- 
ment matches these modern planes 
in quality and reliability. 


“Capital has a low equipment-removal rate 
...thanks to G-E 5-Star Tube reliability!” 


• Earl Raymond, 

Manager of Maintenance, Capital Airlines. 

"General Electric 5-Star Tubes deserve a big share of 
the credit for the very low unscheduled equipment- 
removal rate on Capital Viscounts. The dependability 
and long life of these tubes save us time and money. 

"Capital services all communications gear regularly. 
But should a piece of equipment need unscheduled 
service, the entire unit must be replaced immediately 
and overhauled. This involves costly man-hours . . . 
keeps equipment on the shelf... can even delay a flight. 


"With General Electric 5-Star Tubes, we have just 
about done away with unscheduled service troubles 
due to tube failure. Capital has used these special high- 
reliability 5-Star types since they first appeared. Our 
experience shows they can be relied on to do their job, 
and do it well,” 


For reduced maintenance, fewer flight delays, specify 
G-E 5-Star Tubes as your next replacements! Your dis- 
tributor stocks them. Electronic Componenis Division, 
General Electric Company, Schenectady 5, New Yorh. 


Thigreis /s Our Most Important Ptoduct 

GENERAL A ELECTRIC 




Getting specific about gravity I 


Falling apples fascinated Sir Isaac Newton. No 
doubt he enjoyed a few of them while devising his 
famous gravitational formulas. Newton’s con- 
cern was with what came down, whereas aviation 
engineers today are primarily concerned with what 
goes up, Even so, the gravitational challenge is the 

A jet plane, intercontinental missile~or any- 
thing that moves — usually leaves the design stage 
loo heavy for optimum performance. To be spe- 
cific— the specific gravity of the material of con- 
struction is too high. 

Now, with Titanium, the design engineer can cap- 


ture the strength of alloy steel at barely more than 
half the weight, What's more, Titanium is un- 
affected by most corrosives . . . and is impervious 
to the deadly attack of sea water and marine atmos- 
pheres. Its coefficient of expansion is low . . . and 
it can withstand long-time operating temperatures 
as high as lOOO'F. 

Ail types of Titanium mill products, from foil to 
seamless tubing, are made by TMCA. With produc- 
tion going up and prices going down, now is a good 
time to design with Titanium. Technical literatuie 
on Titanium is available just by asking, 




TITANIUM METALS CORPORATION OF AMERICA, 233 Broodv/g/. New York 7. N.Y. 



hytrol 

The Accepted Anti-Skid Braking System 
Siandari Equipment on the B-47, B-52, 
B-66, A3D, RF-84F, F-IOOC&D, F-107, 
C-133A, C-130A. Tested on thirty-five 
other types of aircraft. 



good reetsons 'wlxy. 


every fighter, every bomber, 



T^bB-mehrde solenoid pilot satsrs, pneu- 
matically operated hot air valves, motor 
operated butterfly valves. 


High vapor/liquid ratio fuel booster and 
transfer pumps. Outstanding perform- 
ance . , . exceptional economy. Now flying 
on the F8U-1, F-IOIA, F-5D, B-52, the 
Regulus, the Navaho. 







TORRINGTON CAM FOLLOWERS 

Give Longer Service . . . Carry High Shock Loads 



Di$lricl Offius and Disltibulors in Ptineipal Ciliis 
of United Slalu and Canada 



Torrington Cam Followers are precision made 
throughout. They are available in sizes from 'A" to 
2H" O.D. Special surface finishes such as chrome and 
cadmium plate or oxide black can be provided. 

Our Engineering Department will be glad to work 
with you in adapting these dependable and efficient 
Cam Followers to your cam-controlled or track-type 
equipment. Torrington Cam Followers give better 
service because they're better made. 

THE TORRINGTON COMPANY 
Torrington, Conn. South Bend 21, Ind. 


TORRINGTON BEARINGS 



Needle • Spherical Roller 


Tapered Roller ■ Cylindrical Roller • Ball 


Needle Rollers 


New Three Ways! 


“LANDING 

GEAR 


“LANDING 

GEAR 


“LANDING 

GEAR 
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Aircraft Shaft Sealing Problem 
Solved Through Magnetics 


Force and near are distributed evenly over entire face of 
neic, effective, long-lasting magnetic shaft seal. Troublesome 
springs and packing are eliminated. 








How you can ’’squeeze” 
64 simultaneous messages 
into a single frequency 




designed and developai by 
modulated AM signals with 


communications techniques now under eva 


Hoffman laboratories, me. 

A SUBSmiABY OF HOFFMAN ELECTRONICS CORPORATION 

3761 South Hill Street* Los Angeles 7, California 





The Enjay Company proudly invites you to inspect tlie new polymer wing of 
the Enjay Laboratories, located in Linden, N. J. Continuing the tradition 
of pioneering in petrochemicals, Enjay has built this new laboratory addition 
for application research and development exclusively in the polymer division. 

With the latest technical equipment and top scientific talent, this new labo- 
ratory enables the Enjay Company to give the best possible product applica- 
tion service, as well as furthering Enjay’s own product research program. 

High speed electronic data processing equipment helps the Enjay scientists 
solve your compounding problems in record time. In developing new products, 
or improving old ones, call on Enjay for top-notch assistance. Contact your 
Enjay representative for further information. 



Q Fioneer in Fetrocfiemicals 
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perform big missions. 


Jet Vortices Cause Light Plane Hazard 32 

^USAF and Army ore probing violence ond durotion of turbulence 
creoted by jet aircraft on takeoff. 

USAF's Contract Training Saves Money 107 

^USAF's Air Troining Command is saving taxpayers an estimoted 
$11. S million annuolly. 




# 




New fuel cell baffles 11,900 lb. surge pressure 


When the spectacular Douglas F4D 
Skytay cakes off from a Navy carrier, it 
blasts out and up at a record-setting pace. 

Imagine the surge pressure set up 
in a longitudinal mel cell by such a 
catapult take-off— or during an arrested 
carrier landing. It tvould be sudden and 
devastating— as much as 11,900 pounds 
of sutge pressure that tvould burse a 
conventional fuel cell. 

Obviously, this problem had to be 
solved before making test flights. Devel- 
opment engineers of the B. F. Goodrich 
Aviation Products division, called in by 
Douglas, worked out a solution. 

20 


They designed a cell containing a 
series of special baffles, dividing the 
interior into compartments. The wffles 
were reinforced with steel cables to 
soak up surge pressures and transmit 
them to the airframe. The resulting 
B- F. Goodrich fuel cell combined 



maximum strength with minimum 
weight. It is proving itself successful 
in every flight of a Skyray. 

For the best solutions to your fuel 
cell problems, call upon experienced 
engineers of B. F. Goodrich Aviation 
Products. 



B.F.Goodrich Aviation Products 

a division of The B. F. Goodrich Company, Akron, Ohio 


EDITORIAL 


Dim Future for National Air Show 


For more than three years, there lias been a rising 
tide of skepticism in the aircraft industry and the mili- 
tary services over tlie wisdom of continuing the National 
Aircraft Show as the traditional annual showcase for 
military and civil aviation. 

TTie National Aircraft Show has done a good job of 
pronroting the cause of adequate airpowet in its long 
hustorv that goes back to the early 1920s when aviation 
was still staggering along in the spruce, doped fabric 
and baling wire era. The show has undergone a con- 
siderable metamorphosis since the pre-war era when 
formation acrobatics and dosed counc racing around 
pylons were the principal attraction. Post-war efforts 
to revive closed course racing never really succeeded 
despite a brief experience with midget racers and a 
vogue of war surplus hot rods. When dosed course 
racing was attempted with jet fighter types, it was 
quickly apparent that this was too dangerous to be con- 
tinued. We recall vis’idlv the structural battering Lock- 
heed F-80s and North American F-86As took in their 
low level flight, streaking around the pylon marked 
course at Cleveland in 1948 and 1949. 

Since the advent of supersonic and high-altitudc per- 
formance aircraft, the problem of adequately demon- 
strating military airpowet for the public at low altitude 
has become increasingly difficult. 

Lack of Purpose 

In an editorial “Are Air Shows Necessary?" on Oct. 
22 (p. 25) wc noted that, of all the major international 
air shows, the National Air Sliow was most lacking in 
clarity of purpose and reported industry and military 
sentiment for changing emphasis in this aerial menu. 

During the past few years, the National .Aircraft Show 
has been held together by the substantial participation 
of the Defense Department contributing US.AK, Nar v, 
Army and Marine aircraft for the spectacle and of tfie 
aircraft industry paying substantial fees for static exhibits 
of its products. Last neck, indications from both these 
sources of support indicated they probably cannot be 
counted on to continue their backing of the shou'. 

Aircraft Industries Assn.'s Public Relations Advisory 
Committee, in making reeontmendations to AIA's board 
of gor’cmors. voiced serious doubts over effectiveness of 
the show in achieving industrv objectives. 

'I'his AIA group listed the following major points 
of criticism: 

• Unanimous agreement that recent shows have not 
been effective for industrv objectives. 

• Sonic and supersonic aircraft with high altitude per- 
formance make flight demonstrations "totally imprac- 
tical." 

• Cost of industry exhibits is “excessively high" and 
benefits are “negligible.” 


• Display of newly developed aircraft frequently results 
in interruption of production and testing programs, is 
costly and necessitates diversion of v’aluable production 
and engineering manpower. 

USAF's attitude, as reported by our military editor, 
Claude Witze. is that its objectives can be better served 
by devoting its resources to expanded Armed Forces Day 
activities scattered at key locations throughout the coun- 
try rather than by being concentrated in the area where 
the National Aircraft Show is playing its thrcc-day stand. 

Whaf Does Future Hold? 

Without full support from the aircraft industry and 
USAF, the National Aircraft Show can hardly hope to 
continue in its present form. If the Oklahoma City 
show last September proves to be the last, what will 
take the place of the National Aircraft Show? 

Will an expanded, better planned and better exe- 
cuted series of Armed Forces Day displays do a better 
job of selling the role of airpowet to the American peo- 
ple than a centralized three-day annual aerial carnival? 

Does the aircraft industry need an annual display to 
sell its commercial products both at home and abroad 
similar to the British air show at Fambotough? 

Can the aircraft industry and the military make a bet- 
ter pitch to the taxpaying public by using teles’ision as 
a substitute for the National Aircraft Show? An inter- 
esting audience comparison could be drawn between the 
151.000 citizens who paid to see the Oklahoma City 
show and tlie millions of .Americans who arc watching 
the current Columbia Broadcasting Svstem "Air Power" 
television series each Sundav night at home without 
cost. Individual firms in the aircraft industry have 
gotten enormous public coverage from documentary 
style films used as public service presentations on tclc- 


Public Relations Goals 

We think a good healthy debate on the public rela- 
tions goals of the aircraft industry and the militarv 
services and the measurement of the National Aircraft 
Show’s effectiveness in achieving these goals will serve 
a useful purpose- Aviation is a field where a reluctance 
to change rapidly to meet new technical and social 
demands has spelled certain failure. 

Militarv and commercial airpower need a continuous, 
effective public relations program if thev are to grow 
sufficiently to discharge their responsibilities. For it is 
the taxpanng and ticket bunng public that supports 
them both. 

Tailoring such a program to effectively achieve its 
goals calls for serious, professional thought. It just can’t 
be done by amateurs operating hajjhazatdls. 

-Robert Hotz 
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who’ll be next to use PNEUMATICS? 


The new Boeing "707” and the new Lockheed 
"Electra" are both equipped with Kidde com- 
pressor-powered pneumatic systems. The reliability 
of Kidde designed and manufactured equipment, 
proved by thousands of systems in military aircraft, 
made Kidde pneumatics a natural choice of these 
forward looking manufacturers. Who will be next ? 
Designers and developers of lightweight, depend- 
able pneumatic aauiting systems, Kidde’s creative 
engineering staff has refined pneumatics to an 
amazingly flexible state. Today, there is no job — 
aloft or on the ground — which pneumatics cannot 
do as well or belter than existing airaafc actuating 
systems. 

In addition to 4cfm and 2cfin compressors which 
are currently in production, Kidde also has a com- 
plete line of allied pneumatic equipment — pressure 
relief valves, dehydration equipment, lightweight 
steel or fiberglass high-pressure storage vessels. 


6cfm, 8cfm, 12cfm and 25cfm compressors, some 
developing 5000 psi, are now in various stages 
nearing production. 

At this moment, Kidde can furnish many items of 
pneumatic equipment on an off-the-shelf basis, and 
can furnish as well the engineering talent to develop 
special equipment on request. Consider the use of 
pneumatics in today's, or tomotrow’s, aircraft. Why 
not discuss your pneumatic problems with Kidde? 



Walter Kidde & Company, Inc. 

Dhlrid Soles-Engmeermg Offices: Woshington, D. C.; 
Dayton, Ohio; Oollas, Tex.,- Seattle, Wosh.; St. Louis, Mo.; 
Von Nuys, Calif., 
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Washington Roundup 


Passing the Ulcer 

Aircraft industry coiisiction that inucli of the teal 
responsibility for suppression of infonnation lies in the 
wliite House, and at the lower lescls of goventnient, has 
been strengthened by these two recent examples: 

• President Eisenhower, sitting with Defense Secretary 
^Vilson and others in a mom over the pro shop at the 
Augusta National Golf Club just before a session on tire 
I’iscal 1958 defense budget, told W'ilson that "leakage" 
of information on defense spending and military man- 
power plans "is something that's got to .stop." One 
reporter noted that Eisenhower spoke "with a clear 
show of irritation." Wilson said later that ho and tlie 
President had not discussed flic leak-stopping matter any 
further, "I wouldn't botlicr tlie President about tliat," 
Wilson said, "lie would tlrink that is my job." 

Along this same line is the following story, which 
Wilson's Assistant Sccrctarv for Lcgislatis’c and Public 
Affairs, Robert Tripp Ross, tells. 

• In a discussion of why Defense Department restricts so 
imicli infonnation, particularly in the scientific and tech- 
nical fields, Ross said one rrasoii is that "the man up- 
stiir-s"-tneanmg Wilson— "gets ulcers when he secs this 
information in technical publications." Ross said Wilson 
tells him: “This is giving me ulcers, worrying about 
this information getting out. The reason it is giving me 
ulcers is that the man in the WTiite House sees some- 
thing in the technical publication.s, and its giving him 
ulcers-so he calls me, and I'm passing the ulcers on to 

'Hie obvious implication is that the ulcers arc passed 
down the line to tlic last man, who lias a simple method 
for avoiding stomach trouble, too. He stamps cierything 

Dwindling of TAC 

Watch for USAF’s Tactical Air Command to be 
gradually absorbed into the Strategic Air Command. 
Long-range atomic capability of TAC fighter types has 
urtssurecT a move to put tliem into the SAC striking 
force where all USAI'' atomic capability c.in operate 
under a single command. Also, budgetary pressure is 
making it attractii’c to eliminate all of the TAC overhead 
and toss a major portion of its former close-support mis- 
sion to the Army’s short-range missile forces. Unresolved 
problem in making the shift is who gets TAC's substantial 
troop carrier operation. 

The Shrouded Budget 

The almost unparalleled blanket of secrecy now cover- 
ing Pentagon budget discussions and attributed to the 
\v1iite House probabh stems from the President's know- 
ledge that cacti branch of the armed forces is unhap|iy 
over its proposed share and that a real fight will break 
open on Capitol Hill if they are not placated before 
hearings begin next year. 

Defense Secretary Charles Wilson already has indicated 
that he anticipates a rise in the total budget of from 
S56 billion to about $38 billion. This was before the 
Suez crisis but after Wilson knew that the Army, Navy 
and Air Force estimated fliev «ould need a total of more 
than S48 billion in Fiscal 1958. USAF, wliich received 
$16.5 billion in Fiscal 1957, probably will liave another 
light with the Army if it hopes to get at least as much 


iis $20 billion in the new budget. With the Symington 
Committee still \icning the airpower question as un- 
finished business, this battle could develop into a major 
issue with serious political implications. 

For the time being at least, US.4F has decided to slow 
down its nuclear propulsion project,' (AW Nos’. 19. p. 27). 
This is only partially due to the administration's efforts 
to save money: the Air Force is also alarmed at the in- 
vestment it would have to make to utilize the new 
wcaprin system. Meanwhile, with Wilson’s blessing, re- 
search and development "’ill continue to emphasize 
ballistic missiles, while hardware for insentory will go 
primarily into strategic and air defense arsenals. Wilson's 
attitude on research and development still remains cool, 
and there is no evidence that he has approved the expen- 
diture of even the extra $100 million thrust upon him for 
this work by the last Congress. 

Shift in Targets 

Bertram B. Saranon. the man who lias monitored 
House Infonnation Subcommittee hearings for public 
information officials in the Defense Department, has 
been moved to a new spot in an apparent effort to piirry 
the snheommittee’s thrusts. 

Sai nron, who has briefed some Defense witnesses tailed 
before the snbcoinniittcc, fonncrly licld tlic title of 
director of the logistics, property and international legis- 
lation division in the office of Robert Tripp Ross. .$ssist- 
ant Secretary of Defense for Legislative and Public .\ffairs- 
His new title is s|Kcia1 assistant to Ross’ deputy assistant 
secretary. Philip K. .Allen. 

The subcommittee, headed by Rep. John E. Moss 
(D.-Calif.), is not satisfied with the answers Ross and his 
aides have giicn this far on the Defense Depiutment’s 
restriction of infonnation and plans further hearings. 

Donald B. hfeCammond, a Moss subcommittee target 
in earlier hearings, has resigned as special assistant to 
Ross to hike a public relations job in industrv. He came 
under fire from top rnilitan- and civilian officials in the 
services for his editing and censorship of proposed 
speeches. Peter T. Chew. 32, who is replacing NlcCam- 
mond, comes from the public relations disision of the 
Republican National Committee and has a background 
of newspaper and magazine writing and editing. 

Local Carriers Win Round 

Tire campaign by local service airlines for higher profits 
in their subsidy rates has borne fruit. The Civil .Aero- 
nautics Board has decided to imesligate the situation 
and will reiiew the rate of return Icse! for the local 
airlines' mail rates and determine whether there should 
be a new policy on earnings. 

Tlie Conference of Local Airlines and the individual 
carriers have been working hard to sell the idea that they 
need higher earnings before they can improve their sub- 
sidy position, lire feeder lines are currently costing the 
gmenmient $27 million a year in subsidy, and tlicrc is 
no improvement in sight. 

While tlie local airlines liave presented their case to 
the Board three times in the past year, tiiev also were 
prepared to take the issue to Congress. Now, the CAB 
u’ill conduct a forma! investigation confined to the 
.specific issue of rate of return for local service carriers, 
and the airlines will have a chance to make a record tliat 
wall justify a change in policy. —Washington staff 
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B-58 Hustler Packs a Big Punch in a 


By David A. Andcrlon 

Consiiit B-58 Hustler weapons svstem 
is a little airplane designed to perform 
big missions. 

Into its niiinnium-sizcd airframe Con- 
vait designers liase packed tlie abilits 
to cans' a wide \aricty of external pods 
crammed witli offensisc or dcfciisis'c 
weapons at supersonic dasli speeds over 
the target area. Its four General Klee- 
trie J79 turbojets have tlmist it tliroiigii 
Mach I without tutting in the after- 
burners. 

It has outrun-at less than full power 
—an I'-lOO chase plane which has a 


speed capability of about Mach. 1.4. 

’nicse first c.xclusis'c photographs of 
the B-58 sliow many of its design fea- 
tures including: 

• Area-ruled geometry which reduces 
transonic wave drag and makes the 
■'sonic wall " a low hurdle. 

• Conical-canibetcd wings which reduce 
induced drag at cruising .speeds without 
tomptoniising supersonic dash perform- 

• Actodvnaniic lavoiit based on the 
planfonii of the Corn-air l-'-lO’A, sealed 
up by a factor of 1 .4 to double the 
l-'-102A's wing area. 

• High landing gear to give clearance 


between the podded engines and the 
ground on takeoff and landings at the 
usual high angles of attack. 

• Podded powcrplants with supersonic 
inclined-shock inlets that take on board 
all the air needed to feed the J79 en- 
gines and to cool and pressurize the 
entire airplane and its systems. 

h'irst flight of the Hustler was Nov. 
1 1, a little less than four years after the 
basic US.M'' decision was made to go 
ahead with the bomber. Production 
status of the Hustler, which has oscil- 
lated in an on-again, off-again condition 
for sci cr.il years, is still uncertain. Con- 
vait has a firm order for 15 airplanes, 


HUSTLER takcofl for first Right at Convair plant, Ft. W'orth, shows liigti bogie landing gear for ground clearance. 





Small Frame 

and undoubtedly commitments for 

The Hustler project was debated at 
Air Staff level for ncarlv a year before 
it was gisen high prioritv carlv in Mav 
1954. It was also early' in May 1954 
that the first of the Russian long-range 
bombers, the four-jet Bison, made its 
public debut over Red Square. 
Minimum Size 

I1ic Hustler is actually a small air- 
plane; its wingspan is 55 ft., comparable 
to the Northrop F-89 Scoroion series- 
Gcbmetrieally similar to the Comair 
F-I02 wing planform, the B-58’s delta 

NACELLES for podded GE )79 turbojets lo 


surface measures about 1,430 sq- ft. in 
area, just about double that of the 
F-102. Wing area compares to that of 
the Fairchild C-119. 

Maximuni length of the Hustler from 
its shaiplv-pointed nose to its towering 
swept tail is approximately 95 ft. The 
plane stands about 30 ft. high. 

Standard crew is tliree: a pilot, a navi- 
gator-bombardier and a defensive sys- 
tems operator. 

Powcrplants for the Hustler arc four 
General Electric J79 turbojets, rated 
above 12,000 lb. thrust each under sea 
level static conditions. This thrust, al- 
though reduced at altitude due to the 
lower air densih', could be increased to 
values between 14.000 and 18.000 lb. 
per engine, using the afterburner fitted. 


The Hustler, at least the portion of 
it shown in these pictures, is a weapons 
carrier. It is primarily an airframe with 
fuel and crew built around a series 
of external pods that carry complete 
bomber-defense systems, missile sys- 
tems, photn-rcconnaissancc systems and 

Tliesc pods have to liave two fairly 
obvious cnaractcristics: thev must fit in 
lire envelope defined by tlie nose gear 
and main gear, and they must not com- 
promise the aerodynamic pctformancc 
obbiincd through use of the area rule. 

Dimensional^’, these pods could be 
up to about 50 ft. long and about eight 
feet wide as absolute maxima. A pod 
using these dimensions would probably 
violate the area rule distribution, wbicfi 




miglit be acccpt)ib1c for a jcttisonablc 
weapon system. 

Blit for a we-.ipmi system tliat had to 
be carried to tlie target area and back 
again as a pod. tlie sliapc nould prob- 
ably bale a liigli fineness ratio and 
u’ould be an aerodynamic blister on 
the belly. 

That kind of a pod could only be 
about 30 ft. long and iiould have to 
be notrawet than the 5.5-ft. fuselage 
nidtli. 

Four of the first batch of B-58s will 
cany electronic counternicasnrcs sys- 
fcins being dciclopcd by the W'altham 
Laboratories of tlic Syliania Electric 
Corp. The pboto-rccounaissancc sistein 
i.i being dciclopcd by the Fairchild 
Camera and Instrument Corp. 
Airframe Design 

The aerodynamic layout of the Hus- 
tler has undergone a couple of major 
changes since its original concept. First 
mis the area-ruling of tlie layout, 
prompted nhen tlie Convair F-102 
looked like it was doomed to stab at. 
but iieicr pierce. Mach 1. 'Flic podded 
engines, originally paired in large flat 
nacelles, iverc divided into four sepa- 
rate packages as one result of this aero- 
dynamic redesign. Another change pro- 
duced the concavity of tlie fuselage rear 
deck lisible in the gtonnd pictutes of 
the B-5S. 

llic area removed licrc represented 
the cross-section of the wing. 

Second major change in the layout 
was the incorporation of conical camber 
(AW Nov. 26. p. 26) to reduce the dmg 
due to lift during the subsonic cruise 
portion of the mission. Used in its fully 
dciclopcd form on the B-5S. conical 
camber also has been incorporated as a 
fix on the F-102A. 


Controls on the B-58 arc like those 
of the F-102, Elevons at tlie iving trail- 
ing edge control the airplane in toll and 
pitch. Small trimmers ace located in- 
board on the trailing edges. A swept 
fail provides stability and control in 


Simulated Hustler 

The B-58 lias "floivn" long before 
it eicr was built. 

This was done in two airplanes 
which were rigged to simulate the re- 
sponse's and other dinamic characteris- 
tics of the bomber. 

Cornell .Aeronautical Laboraton mod- 
ified a Lockheed F'-94 so that it handled 
like the B-58. It was floivn by B. A, 
Flrickson. Coniait chief test pilot and 
inanagCT of fliglit for the Ft. AA’ortli 
plant who made the initial flight and 
subsequent flights of the teal thing. 
John C. Seal. Cornell test pilot, made 
the proiing flights befote checking out 
15rickson in the F-94. 

At Convair, a Xnrthtcip F-S9 Scor- 
pion was modified to flight-test the B-58 
control system. Its responses enabled 
Coninir engineers to cialiiatc the power- 
control sistcni of the Ilnstlcr long bb- 
forc they could haic otherwise. 
Highly-Swept Pylons 

The four podded (79 powcrpkmts 
arc placed carcfiilli on the B-5S in indi- 
vidual nacelles located to conform to 
area rule practice. The inboard nacelles 
arc mounted on liiglily-sivcpt pylons 
tliat place most of the engine ahead of 
the wing leading edge. The outboard 
engines arc flush mounted to the under 
surface of the wing with tlie exhaust 
nozzle lined iip with tlie wing trailing 
edge. 

Klasimiim width of tlie cgg-sliaped 


nacelles is about 42 in.; Overall length 
of the nacelles is about 23 ft. 

There were three basic design con- 
siderations for the B-58 powerplants 
(AW June 4. p, 50); 

• Variable inlet geometry automatically 
controlled to maintain niaximuin effi- 
cicncy of the int;ikc system throughout 
the mission profile. 

• Separate air sub-system to handle and 
distribute the cooling and pressurizing 
air needed for tlie airplane and its 

• Systems analysis of tlie thermody- 
namics to get a total picture of heat 
losses and gains throughout the entire 

Nacelle inlets liaie a central spike to 
force an inclined shock at supersonic 
speeds. For maximum efficiency, the 
central spike should be nioicd so that 
tlie diagonal shock impinges on the cowl 
lip. 

Structure 

.All the air necessary to feed the 
engine and to cool or prcs.surize the air- 
plane conics in through the single in- 
let; there are no siib-si stcms inlets any- 
svlicrc to dirty the airplane. 

Metal-bonded primary structure is 
used cxtcnsiicly in tlie B-5S. making up 
perhaps l.OOB-l.’OO sq. ft, of the 
plane's cxtctnul surface. Most of this 
structure is stainless-steel sandwich; it 
fonns the tear nacelles, the struts, iin- 
deriving area panels, ailerons and the 
rear fuselage panels near the "hot” zone 
of the inboard engine. 

Some of the structural components 
ate being built for Convair by Ryan 
Aeronautical Co., under a contract for 
more tlian 5500,000, 

Landing gear of tlie Hustler seems ab- 
normally high at first glance. But a 


AVIATION WEEK, 


sr 17, 19i« 


closer study shows that it is necessary, 
primarily because of a number of fac- 
tors. 

First, there is the high angle of attack 
that a dcifa-winged airplane takes dur- 
ing takeoff and landing. On the Coii- 
vair F-102. the landing gear is near the 
rear of the fuselage, so that a large an- 
gle of attack won't tub the tail on the 
lumvay. But the B-58 gear is located 
almost midway on the 95-ft- fuselage, 
and that 40-ft. overhang could get very 
close to the runway if the gear were 
lower. 

Second, the inboard nacelles clear the 
ground by less than (our feet, judging 
by the pictures, and the outboard na- 
celle. although higher, would be closet 
as the angle of attack increases. 

Tliird, there is always the po.ssibility 
that an acrodynainically dirty pod would 
be acceptable for certain missions. Such 
j pod would require extra ground clear- 

Each main gear of flic B-58 has eight 
tires of only 22-in. diameter, weighing 
onh IS lb. each. They feature a wide 
flat tread, and the Gcnetal Tire and 
Rubber Co., who developed them, says 
they cany more weight per pound of 
tire than any other developed in tlie liis- 
lory of the rubber iudustn . 

The main gear retracts into rectangu- 
lar doors in the wing. Size and layout 
of the gear indicates that the main leg 
breaks, and rotating about botli its at- 
tachment point in the wing and the 
axle of the bogie gear, retracts almost 
vertically. 


Tlicre are 16 major operational func- 
tional systems in the Hustler, which arc 
all designed to operate almost auto- 
inatically vi’ith a minimum of supervi- 

Thesc are separate from the weapons 
systems canied and include; 

• Defensive measures, developed by 
Svlvania for the detection equipment 
and F.inctson Electric for the atma- 

■ The bombing and navigation systems 
were developed by Sperry Gyroscope 
Corp, 

• Air conditioning and pressurization, 
developed bv Hamilton Standard Divi- 
sion of United Aircraft Corp. This 
sistem controls heating, pressurizing 
and dcliumidifieation of the cabin air, 
defogs the windshield, removes rain 
with ail airblast and cools the crew, all 
the avionic gear and the wliecl wclls- 

Tranc Co. heat exchangers, weighing 
only 10 lb. each, arc used during cer- 
tain tvpcs of missions for extra cooling 

• Autopilot and control, developed bv 
Bendix .Aviation. The system uses a 
transistorized autopilot developed by 
the Eclipse-Pioneer Division. 

• Electrical power, developed by the 
Small Motors Division of tne Westing- 
house Electric Corp, 

Other specific contributions to the 
Hustler program have been made by 
Minneapolis-Honcywell who developed 
.1 transistorized fuel gage, and the .Aro 
Equipment Corp.. who developed the 
oxygen-air regulators. 


Gaylord Will Head 
Bell Helicopter Corp. 

Buffalo, N. Y.— Harvey Gaylord, gen- 
eral manager of Bell Aircraft Corp.’s 
Texas Division at Ft. Worth. Tex., w ill 
become president of the Bell Helicop- 
ter Corp. vvhen tlie- division teaches 
corporate status on Jan. 1. 

Gavlord will continue as a director 
and vice president of the patent cotpota- 

I’hc new subsidiary will have five 
vice presidents— Edwin J. Ducayct, Bar- 
tram Kellcv, G. B. Clark, Roy H. Cole- 
man and William G. Gisel. Gisel also 
will be secretary, and James F'. Atkins 
will be treasurer. 

Directors will include Lcston F'aneuf, 
preiidciit of Bell Aircraft and chairman 
of the new board; Gaylord, Gisel, 
J. F'rcdcrick Schocllkopf, Albert F'ink 
Milton, E. Slietrard Elliot, Jr., and 
F'tcdorick F. Robinson. 

SAC, ADC Assu m e 

Northeast Duties 

Washington— Responsibilities of the 
Northeast Air Command will be 
div ided between the Strategic Air Com- 
mand and .Air Defense Command 
sometime after Jan. 1 as part of De- 
fense Department's plan to simplify 
and strengthen the nation's detense 
structure. 

No major change in deployment 
of forces in the NE.AC area, which 
has lieadouartors at Pcppcrtcll AF'B, 
Ncvvfiiiiiidland, is contemplated. ITic 
Air Defense Command will be respon- 
sible for planning and logistic support 
in the eastern region of the Distant 
Early Warning (DEW) Line, and any 
similar responsibilities which might 
grow out 0^ future earlv warning pro- 
grams. 

Navy Orders More 
Grumman Traders 

Navy has ordered an additional 524 
million worth of Grumman TF-1 Trad- 

Delivery schedule ealls for three 
of tlie cargo-passenger airplanes per 
iiionlh, starting in November 1957. 

'These TF'-ls will join others of this 
type in the Fleet Logistic Air Wings 
as carrier re-supply aircraft, ferrying 
passengers and cargo between carrier 
and shore. 

To offset the tremendous strain that 
is eau.scd bv arrested carrier landings, 
the 'I'radcrs arc equipped witli "cargo 
cages" instead of tiedown lines. A com- 
bination of movable bulkheads and 
steel bars, the cage will contain a 
20-G load. 

29 



GEAR UP. Hustler banks away after takeoff on second flight Nov. 14 at Ft. Worth. 
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AIA, USAF Decisions Threaten 
Futnre of National Aircraft Show 


Washington-National Aircraft Show 
faces a dim future. 

Public Relations Advisory Commit- 
tee of the Aircraft Industries Assn, lias, 
for the first time, taken a firm stand 
against the show, terming it a high-cost 
vehicle for industry with negligible 
benefits- 

Combined with a reversal in Air 
Force policy instituted by Secretary 
Donald A. Quarles, the action is ex- 

B xted to result in the withdrawal of 
efense Department support from the 
annual Labor Day production, Quarles 
is opposed to further US.AF participa- 
tion. 

PRAC Resolution 

A resolution adopted by the Public 
Relations Advisory Committee con- 
tinues its past recommendation that the 
AIA withhold sponsorship and financial 
support, leaving the question of partici- 
pation up to the individual member 
company. 

In addition, however, the committee 
has made these obsenations about the 

• There are widely differing opinions 
about the show’s effectiveness and value. 
• There is unanimous agreement that 
recent shows have not served effectively 
for industry objectives, 

• Sonic and supersonic aircraft with 
high altitude performance make flight 
demonstrations "totally impractical.” 

• Cost of industry exhibits "is exces- 
sively high as benefits are negligible.” 
• Display of newly developed aircraft 
frequently results in interruption of 
production and testing programs, is 
costly and necessitates diversion of valu- 
able production and engineering man- 

Why the Decline 

Actual decline of the National Air 
Show, underwritten by the Air Founda- 
tion of Cleveland, Ohio, probably 
started with the end of closed course 
racing in 1949. From that point on, 
the Defense Department— led, for the 
most part, by USAF— has taken over an 
increasing portion of the flying show. 
The official attitude was tliat the 
show constituted a report to tlie tax- 
payers. In the last few years. Army Avi- 
ation lias taken part with enthusiasm as 
part of that service’s effort to sell its 
fast-growing ait program. Tlie Navy 
traditionally has been a reluctant par- 
ticipant, going along solely to keep its 
living lights from being darkened by 
liSAF. 

At the 1956 show in Oklahoma City, 
there was no flying demonstration of 


commercial aircraft of any kind for tlie 
first time. The show was an exhibition 
only of military capabilities (AW Sept. 
10, p. 31). Attendance went down to 
1 51,293, a sharp drop from the 1955 
Philadelphia crowd or 289,880 for the 
three-day stand. 

Interserviee Rivalry 

The Defense Department, eager to 
keep emphasis aw-ay from interserviee 
rivalries, was upset by the 1956 ptogram. 

Navy used the sliow to point up the 
fact that carrier-launched planes can 
reach targets mote than 2,^00 mi. in- 

USAF demonstrated that its B-47 can 
fly non-stop from points in North 
Africa and England and added a long- 
distance speed record bi’ the F-100. 

The Armv ptoxed that liclicoptcrs 
have commendable endurance with a 


Paris— Recent National Assembly de- 
bate on the 1957 budget brought out 
bitter complaint over the French lack 
of atomic weapons. Many of the depu- 
ties pointed to the Russian threats dur- 
ing the Suez campaign as “atomic black- 

As one deputy put it: “Recent events 
have demonstrated that only those na- 
tions possessing atomic weapons will be 
able to make their loiccs heard.” 

Included in the French air force 
budget is an item of S150 million for 
studies and the building of prototypes. 
Of this amount, 540 million is ear- 
marked for guided missile work. 

Air Force Secretary Henry LaForest 
defended his budget against its critics. 
While admitting th.at the number of 
combat squadrons nas below target 

S urds and tnat no increase was expected, 
c pointed out that during 1957 French 
squadrons will be taking initial dehs- 
erics of Super Mvstercs and the Vautoiir 
in an all-weather fighter version as well 
as a bomber version, 

TTnis. LaForest argued, efficiency in 
the air will improxe during the year 
although numbers will not. 

“I agree," LaForest .said, "that this 
budget marks a pause in certain areas 
of our aerial equipment, hut it creates 
no grave situation nor docs it compro- 
mise the future of our aerial forces." 

Despite this criticism, the gen'em- 
ment’s 1957 air force budget of 5817 
million was upheld. It represents an 
increase of 555 million over 1956. The 
French military budget is based on the 
calendar year. 


new record of approximately 58 hrs. 

The Pentagon decision on future par- 
ticipation is up to a committee on 
which the armed forces are represented. 
It was cleat last week that the AIA com- 
mittee, asked annually for an opinion, 
has detailed its indictment of the show 
in order to guide the Pentagon group in 
making its decision. Tliis and the atti- 
tude of Quarles appeared certain to re- 
sult in Defense Department withdrawal. 

Criticism of the event, aside from the 
safety problems- wliich were, for the 
most part, abolished with the end of 
c]osed<ourse racing— has been mount- 
ing steadily since the shows at Davton, 
Ohio, in 1953 and 1954. 

More than hvo vears ago, it was sug- 
gested that the Defense Dcp.ittmcnt 
would get more effective publicity from 
a stronger effort on Armed Forces Day. 
It also was proposed that industry might 
benefit more by sponsoring an annual 
national telex’ision program to report on 
the year’s technological and military 

Some consideration is still being 
given these programs. 


The government’s critics were push- 
ing for an air force budget of some 
5860 million. They points out in de- 
bate that 1957 ait force funds repre- 
sent only 28.6% of total military budget 
while U. S. Ait Force funds amount to 
46.3% of the American budget and the 
Royal Air Force funds made up close 
to 35% of the British military budget. 

In all. the National Assembly voted 
a total military budget of 52.857.000,- 
000, which included $817 million for 
air force, $880 million for armv, and 
$537 for the navy. 

Military credits to cover the special 
Algerian campaign, which is costing 
the government about a million dollars 
daily, as well as Suez campaign expen- 
ses. will be voted separately. 

Deputy Louis Christiaens. former air 
force secretary, spoke in debate on be- 
lialf of the Assembly's National Defense 
Committee. He revealed tliat present 
French combat squadron strengtn is 40 
instead of planned 51. This number, 
he said, isn’t expected to increase dur- 
ing coming year nor would the air force 
he able to increase its present personnel 
strength of 146,000 men. Christiaens 
further complained that France by I960 
was slated to have 60 combat squadrons 
in operation hut instead will have onlv 
43. 

These 43 squadrons, he said, will 
have onlv 724 combat aircraft at their 
disposal instead of the nearly 2.000 as 
called for in planning goals. 

He also noted that by 1961 West 
Germany’s goal calls for approximately 
1,280 combat aiicraft, 


French Cite Atomic Weakness 
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New Dassault Mirage 


DassBiilt’s Mirage III is a lightweight interceptor prototype with delta wing configneation powered by a Sneema Alar G engine with 
afterburner. Reported level flight tnp speed is Mach 1.5. Mirage exists in two other versions— Mirage I and II. These are powered 
bv combination jet and rocket engines. Mirage III made its first flight Nov, 18. 


Free Radical Research Spurred 
By New Three-Year Program 


By Evert Clark 

Washington— Tire major scientific 
assault against the problems of control- 
ling tree radicals of chemicals will be 
strengthened considerably b\ a three 
year basic research program now being 
organized at the National Bureau of 
Standards. 

Work with these high reactive, un- 
stable atoms and molecules may have 
ramifications in rocket propulsion, solid- 
st.itc physics, basic clieinistry and a 
number of other areas. 

Industrial rcscarcli laboratories will 
he called upon to supply approximately 
lialf of the technical staff on a loan 
ba.si.s. One hope is that the research 
will lie continued and expanded in manv 
of the industrial laboratories after the 
bureau's program comes to an end. 
Ambitious Program 

Other imestigators "ill come from 
universities and government agencies. 

I'lic exploration of free radicals, both 
directly and in connection with other 
investigations, has been carried out in a 
number of universities for sex eral years, 
sonic of it under the sponsorship of the 

The ambitious bureau program is an 
attempt to provide an integrated jp- 
ptoacn to the problems of formation, 
properties and storage of free radicals. 
It is receiving Defense Department sup- 
port and wifi be monitored by Army’s 
Office of Ordnance Research. 

A Free Radicals Research Section 
has been created at the Buteau of 
Standards, and, although the program 


is still largely in the planning stage, 
some projects are already under wax. 
llic section is headed by Dr. Herbert 
P. Broida, who has done extensive re- 
search in the field, both for the buteau 
and for tlie .Mr Force Office of Scientific 
Research. 

.Among tlic Bureau’s plans for a 
coordinated attack on the problems is 
a "Sxmptisium on the Formation and 
Stabilization of Free Radicals.” niixv 
scheduled for next Sept. 18-20. Chair- 
man of the executive committee is Dr. 
F. O. Rice of Catholic Unixersily, a 
pioneer in the field who is now making 
studies both for the Atomic Fncrgi 
Conimissioii and the Arms. 

Iniestigations iioxv being sponsored 
by the setxices xvill not be affected di- 
rectly by the bureau ptogtaiii, but ii 
steering committee ii ithin the Defense 
Department will insure a txvo-xx-ay trans- 
fer of infonnation on results. 

Althnugli the existence of free radi- 
cals Inis been known since about 1900. 
the first suggestion that controlled free 
radicals might hax’c an application to 
rocket propulsion came in a proposal to 
the Air Force Office of Scientific Rc- 
searcli fnim Dr, Fritz Zwicky, noxv a 
consultant to Aerojet-General Corp. 
(,W Dec, 5. p. 28). 

Rocket-Fuel Study 

USAF’s Office of Scientific Research 
has contracts xvith Aerojet and Phillips 
Petroleum Corp. for direct inxestiga- 
tion of the possibilitv. It also has con- 
tracts with 10 universities for exploratory 
iniestigations in physics and chemistry' 
to acquire basic knowledge about free 


radicals and their role in natural phe- 
nomena. They are the Unixersity of 
Minnesota; Laval in Quebec, Canada; 
M'asbington University at St. Louis. 
Rensselaer Polxtcchnic Institute, Co- 
lumbia, Washington. Maryland, Stan- 
ford. California and Boston Universilv. 
The first AFOSR contract in this field 
dates back to 1952. 

Significant Progress 

Significant progress xvith free radicals 
in the p.ist year led to the decision to 
make a concerted attack on the prob- 

Advanccs included experiments by 
the Geophysics Research Directorate of 
US.AF’s Cambridge Research Center 
with the release of stored solar energy 
in the earth’s atmosphere (.AW Nov. 
26. p. 32); work by Dr. Rice at Catholic 
University and by Dr. Broida at tlie 
Bureau of Standards; work by Dr. Chill 
Rung Jen and Dr. Samuel Froner at 
John Hopkins Unixersity’.s .Applied 
Physics Laboratory, and work on an 
AFOSR contract xvhich demonstrated 
on a laboraton' scale that useful heat 
(and therefore thrust) can be obtained 
from a recombination unstable atoms. 

Collier Trophy Awarded 
To Allen, TViniog 

Collier Trophy for the “greatest 
achievement in aviation in 1955” was 
awarded jointlx' to William M. Allen, 
president of Boeing Airplane Co., and 
General Nathan F. Twining. Air Force 
Cliief of Staff. Allen and liis associates 
were honored for ’‘conception, dexel- 
opmeiit and quantitv production of 
America’s first all-jet. loiig-raoge bomber, 
the Boeing B-52.” CencraT Twining 
and the Air Force were cited for spon- 
soring and making the aircraft o^ra- 
tional in 1955. 
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Jet Vortices Present Light Plane Hazard 


By Clacide Witze 

Eglin AFB. Fla.-U.S. Atmy and .Air 
Force ate probing the \iolcnec and 
duration of turbulence created by |ct 
aircraft on tabcoff in a scries of expeti- 
nients that may iiavc a revolutionary 
effect upon ait traffic controls. 

Under the engineering direction of 
the Army Aviation Board at Ft. Rucker, 
Ala., a QL-17 drone is being flown at 
110 inph. through the wingtip vortices 
of an i'-lOO fighter and B d7 medium 
|et bomber to determine the duration, 

characteristics and intensity of the 
turbulence. Climax of the tests bciii| 
held here will invoh e subjection of the 
drone to sonic shock waves in flight. 


In interceptions witnessed bv .Avi.e- 
iioN Week, it was clear that, under 
proper conditions, the drone can be 
rolled as much as >0 or 60 deg. from 
its iionnal attitude svhen it hits vortices 
within four or fi\c seconds after the 
generating aircraft has passed. At 1,000 
?t., with an autopilot, the condition is 
quickly corTCCtcd- At low altitude, with 
a human pilot at the controls, the air- 
craft would be in danger of crashing. 
Test Conditions 

Opcr.itinj at an altitude of 1,000 ft. 
in tnc .stilf air of early morning, the 
US.AF planes lia\c been laying smoke 
trails through which the yL-17 drone 
is flown. The drone carries a 12-chan- 


nel oscillograph to record changes in 
acceleration on three axes, roll, pitch, 
yaw. airspeed and altitude. No conclu- 
sions have yet been published, pend- 
ing study of the recorded rcsults. 

Atmy's interest in this project, al- 
ready the subject of research by the 
National Advisory Committee for Aero- 
nautics and the Royal -Aircraft Estab- 
lishment of Great Britain (AW Ian. 16, 
p. 79). goes back to an accident in Can- 
ada early this year. At that time, a 
de llavilland Otter, taking off from an 
airport soon after a CF-100 jet fighter, 
was wrecked. Three men were killed. 

The conclusion of the accident in- 
vestigation was that vortices left by the 
jet fighter were violent enough to wrap 
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the Otter’s wings around the fuselage 
in mid-air. Later, a second Otter crash 
w-as attributed to a flap valve malfunc- 
tion. Because of this, some discredit 
w-js cast upon the results of the first 
cr.isli probe. It did serve, however, to 
spur interest in the vortice problem. 
When Danger Is Greatest 

I’uudamental p;iradox already un- 
covered in experiments with the K-lOO 
is that the wingtip vortex is most 
turbulent when the generating aircraft 
is in takeoff configuration. At relatively 
low airspeed, flaps down and in climb 
attitude, the spimiiiig column of air is 

As forward speed picks up. there is 
less danger of turbulence. 

This phenomena has led to conflict- 
ing opinions among the experts on 
which design factor is mast important 
in creating the condition. One school 
holds that the wing loading is crucial; 
another that gross wing area deter- 
mines the amount of turbulence. 

In the present experiments, the F-lOO 
and B--17 were chosen to help solve 
this problem. Beech Aircraft Corp. has 
done sonic research on this aspect of 
the vortices as a threat to light aircraft 
and Beech engineers arc cooperating 
with the .Army in the Eglin tests. The 
Beech staff says a Bonanza broke up 
under strange circumstances in crossing 
the path of a B-47 flight. 

F-100 Used 

For the Eglin tests, the F-100 is 
flown by Capt- Roscoe Tanner of the 
•Air Force Operational Test Center of 
the Air Proving Ground Command. He 
is attached to tlie J2-13rd Test Group 
(Fighter). 

I’aimcr’s jet is equipped with six 
smoke tanks under the wings, each 


liolding 12 two-minute grenades. He 
can lay a two-minvitc path witli each 
tank. 

Flying at 200 kt., wheels and flaps 
down, he lays his trail across the an- 
ticipated path of intersection. Earlier, 
the QL-17 drone, modified for the 
Annv by Tcnico .Aircraft Corp., is put 
into the air by a ground operator, then 
taken over for control by a mother 
plane, a Beech L-23, From this air- 
craft. the drone operator directs the 
intersecting plane into the smoke trail 
left by the F-100. 

Tlic drone's oscillograph can be 
turned on and off by ilic operator in 
, tlic L-23. Interceptions are made at 
tight angles to the vortices and at a 
45 deg. angle, h'or a third test, the 
I'-lOO passes under the drone and cuts 
up sharpiv in front so that the QL-17 
hits the turbulence while flying parallel 

In this approach, it is possible to see 
that a marked longitudinal pitch in 
the |)lane occurs. 

Helicopter Observation 

In addition to the oscillograph rec- 
ord, visual observation of the intercept 
is made from a Hiller II-2’ helicopter, 
which hovers about l.OOO ft, from the 
scene. 

h'or safety, the drone is equipped for 
self destruction in ease of mishap. It 
will dive into the ground if the mother 
plane loses amtrol. In addition, the 
I'-lOO carries live ammunition and 
could shoot the plane down in an 
emergency. 

In a theoretical fornnila devised bv 
Beech engineers, the load imposed on 
the drone increases in direct proportion 
to the speed and lift generated by the 
F-100. A 90-deg. penetration of the 
vortices will increase tlie up and down 


loads. .An angular penetration will 
duplicate this but add severe rolling 
moments. 

Tlic I'.glin tests may prove the ac- 
curaev or inaccuraev of the Beech 
formula. 

Some experts believe that such fac- 
tors us temperature and humidity, us 
well as wind, mav have an effect upon 
the severitv of tlic vortices. None of 
these factors have been finally deter- 
mined, so a small aircraft may go 
through the vortice safely, but small 
variations in the speed, elapsed time 
interval, altitude and other factors 
could result in critical loads on the in- 
tercepting aircraft. 

Sonic Boom Tests 

Beech engineers have estimated, for 
example, that a sonic boom generated 
125 ft. under one of their light aircraft 
bv a plane hitting .Mach 1.5 would be 
critical for the tail and canopy. Pres- 
sure created by the boom would be in 
the neighborhood of 75 lb. per sq. ft. 
'Ibc Bcecli 95 Travel Air. for example, 
lias a tail designed to take a load of 
67.5 lb. per sq. ft. It is anticipated that 
results of the Eglin tests in this area 
will be classified, presumably because 
the phenomena could be used as a 

Army’s Aviation Board, licadcd by 
Col. Robert R. W'illLiins at I't. Rucker, 
Ala., suffers no illusions that the Eglin 
tests will be conclusive. It antici- 
pates that, once the records ate studied 
and resolved, they will indicate little 
more than the direction that should be 
followed in future research. 

Project officer for the Board is Capt. 
Rolscrt L. Head. 

Technical direction is under M.irion 
I- Fortner, the Board's chief actonauti- 
cal engineer. 
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J54 150 Hour Test 

Kansas Cih— Wcsliiigliouse J54 lutboict engine lias passed an unofficial 150-hoai 
endurance test at the cor[x>ration's Asiotioii Gas I'liibinc Disasion plant here. I'he 
|54 also has made its initial flight test runs in a pod sus|icnded belau' a North 
.American B-4? jet bomber converted os a Using test bed for experimental jet engines. 

'I'he I$4 is a privately financed development bv Westinghouse aimed at ptovid. 
ing a high efficiency turbojet in the 6,000 lb. tlmist class. I'o date, the corpocatiun 
has spent $13 million of its own funds on development of the |54 and an additional 
S12 million in engineering facilities. 

At'aits Smith. AA'cstinghoiise vice president and general manager of the Aviation 
Cas Turbine Division, said the unofficial IsO-hour test was run according to militarv 
specifications for a prodnetiun qualification te'st hut that the )irimary purpose of the 
test was to prove engine durability. 

"During the past seven vears, we liave'been working on development of various 
titanium metal alloys and methods of machining them on a mass production basis," 
Smith said. "I'he J>4 is the first engine designed s|rccificjl)v to take full advantage 
of these lightweight alloys. 'I1ris test scrified onr conviction that through tiic use 
of titaiiinm it is is ixrssibic In build a very light jet engine without sacrificing effi- 
ciencs', pilot safetv or engine durabilitv." 


Single Manager Plan 
Adopted for Airlift 

Washington— Defense Department 

last nock ordered tlic single niaiia|cr 
concept applied to airlift and named 
USAl'‘'s Military Air Transport Service 
as tlic principal airlift agency. Air Force 
Secretary Donald A. Quarles was dcsig- 
lijtcd the imuiagcr. 

Tlic order involves transferring both 
"licavy transport aircraft of tlic Troop 
Cimicf F.lcincnt of {the Air Force's) 
Tactical .Air Command” and "certain 
four-engine aircraft of Navv's Fleet 
Logistics .Air W'ing (Flogair)" to tlic 
new MATS- 

The Defense Department said "addi- 
tional transport aircraft” will l)c trans- 
ferred to the new MA'I'S after its initi- 
ally assigned aircraft become opera- 

Terms of reference detailing the 
operatinn and c.xactly what aircraft will 
be assigned have not been completed. 

M.ATS is instructed to give “full con- 
sideration” to tlic airlift service avail- 
able to Defense Depaitmcnt from U. S. 
civil air carriers. 

Tlic Defense Department said tlie 
rno\e is 'designed to strengtlien mobil- 
ixation readiness . . . assure greater ef- 
fectiveness. cfficicnev and tconomv’’ in 
airlift. 

The directive ordering the change is 
in accordance with tloovcr Commission 
recommendations on elimination of 
duplicating .nir transport services. 


Beech Sales Record 

W'icbita-Rccord lii|li of $40 million 
in commetrial aircraft sales, primarily 
business aiiri ntilitv pianos, has been 
achieved lor 19!6 by Bcecli .Aircraft 
Carp. 'I1ic I1CW' niark. up S6.S million 
over 1955. actually is some S8 million 
more than the 1956 quota set for the 
couiirany's distributors and dealers bv 
Beech President Olive .Ann Hcccli at 
tlicir annual sales meeting last winter. 

New models of the componv's busi* 
ness aircraft line, shown to its sales force 
at the 1956 annual meeting at AA'ichita 
Dee. 5.6 include: 

• E50 Twin.Bunanaa, powered bv 340* 
h|). snpeteharged Lycomings providing a 
top speed of 240 mpli. and cruise speed 
of 228 mpli. at 70% power, was initially 
revealed bv .Aviation AA'eck, Nov, 26, 
p. 29. Standard D50 with 295-hp. high- 
coii.'pressiou Lycomings will also be 
available. 

• New H35 Bonanra has 240-hp. Con. 
tineiital giving a top speed of 206 niph. 
Range is 1.170 mi. with auxiltaty tanks. 

• FISS Super 18 lias a 12% increase in 
range, will now fiv 1,626 mi. nonstop 
with 45 min. reserve. 


-An iiidividiinl fund w ill be employed, 
under which users will pav into a re- 
volving fund for the services thev te- 

llic directive combining airlift serv- 
ices under a single niamiger was pre- 
cipihited by strong disagreement within 
Nf.A’I'S and ['’logair as to wlictlicr tlic 
merger siioiiid he done, and, if so, how. 
I’lans for llic move were first announced 
by Defense Secretary Oiarlcs E. Wil- 
son last I'cbniary. 

•Altliougli the directive ends tlic ar- 
gument as to whctlicr tlie single iiinn- 
ager system will be used, eoiisiderabie 
haggling over dctiiils is stiil especled. 
How many planes llogair will retain for 
adininistrafive work, Tor instance, is ii 
question tliat prob.ib!v will liavc to be 
settled at a iiigli level in tlie Defense 
Department. 

'hie Tactical .Air Command's views 
HI the tninsfer of its "heavy Irimsport 
aircraft"— presumably four-engine C-1 24s 
—have not been aired, but both Navv 
and M.A'I'S were known to opijose the 
single manager eoneept. The Navy did 
not want to give up eontml of its planes. 
M.ATS officials felt that tiic single man- 
ager and industriai funding concepts 
would create more proislcms botii .id- 
ininistrativc and financial, tlian tlicy 
would solve. 

M.-A'I'S will coiitimic to o|)ctate tlic 
.-Ait Pbotograpliic and Cliattiiig Service. 
Air Rescue Service. .Air Weather Seuv- 
icc and .Airways. .Air Communications 
Services and liiglit Service. 

News Digest 


Douglas -Aircraft Co. predicts a 50% 
increase irv cngincetv— Trom 2,000 to 
>.000-at its El Segundo lOivision dur- 
ing the next four years. 

FJ-4B Fury jet iias made its first 


flight. 'Hie Fury will be produced at 
Nortii American .Aviation's Columbus 
(Oliio) Division for service with carrier- 
based attack sqiuidtons. 

Cliusapcake and Ohio Railwav lias 
Imuglit a S3. 3 million interest in Slick 
•Airways, climaxing six months of iiego- 
tuitions (.AW Dec. 10. p. 39), .A total 
of S3 million in debentures will be 
issued bv Slick next mmitli and will be 
convertible into Stick common stock 
after Jan, 1, 1959. 

Clinncc-Vouglit Aircraft. Dallas, Tex., 
iias received its first Navy production 
coiitraet for tiic Regiilus 2 supersonic 
surface-to-surface missile. Tlic Rcgulus 2 
is powered bv Pratt & AA'liitnev J57. 

Personnel of Northrop Aircraft will 
get a wage iiicrcasc as ii result of com- 
pany's re-establishment of its cost-of- 


ICBM Training Unit 

Washington— US.AF's Western Dc- 
vc1o|iincut Division of the .Air Researcii 

into its program tu achieve operational 
eapbilitv with long-range ballistic mis- 
siles early next year. 

Lust w'cek. a major portion of Camp 
Cooke Military Reservation in Cali- 
foniij was shifted from .Army to .Air 
Force jurisdiction, Next month, a pro- 
gram of modcniirntion will be started to 
him the base into a training site for 
missile units. The base, located near 
lainipoe, Calif., has been inactive. 

The AA'esIcin Development Division 
is commanded bv .Maj. Gen, B. ,A. 
Schriever. Its missioii is to develop both 
the IRBM and ICBM weapon svstems 
and cnrrv the projects through to the 
stage where operational units are readv 
for assignment to the appropriate U5AP 
command. 
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NEW 


EEMCO MOTOR 


for new missile 


.another example of the versatility 
of the nation's leading producer of 
motors and actuators for jet air- 
craft and missile systems. 


EEMCO TYPE D-B5S, a DC motor with integral gear reduction, was 
designed for usa in missiles of the latest concept. Like all EEMCO 
motors, as well as EEMCO's rotary and linear actuators, it packs 
maximum performance into minimum dimensions and weight. With 
a taiminal voltage of 24, Type 0-8S5 produces 4.8 HP at 200 am- 
peres with a minimum RPM output of 2600. Duty cycle is 10 minutes 
on and 30 minutes off, with minimum starting torque at 300% of 
running torque. Ambient temperature range is— 65* to 250" Fahren- 
heit. Type 0-855 is fan cooled with open thru ventilation. 

EEMCO has had many years experience in the exclusive design and 
manufacture of airborne motors and actuators. As a result, EEMCO 
is thoroughly skilled and equipped to produce these vital components 
that must operate unfailingly under the extreme environmental con- 
ditions encountered in today's supersonic aircraft and missiles. Thus 
EEMCO's extensive specialiiatlon In this field 1$ playing an important 
part in the reliebility of the most modern air weapons now being 
produced for the nation's defense. 



Welght:173i pounds 


Electrical Engineering 
and Manufacturing Corp. 

4612 Waal Jerferaon eoulevard 
TaltphQns Republic 3*0151 


Designers and Producers of Motors, 

Linear and Rotary Actuators . . . Exelusivetyl 



^3- as laa 
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Dollar engineering —Advanced aerial weapons bearing the Northrop 

name are developed to achieve maximum economy through ease of production, mainte- 
nance. and operation. A notable example is the new supersonic trainer now being developed 
by Northrop for the U. S. Air Force. Light in weight and low in cost, this airplane em- 
bodies a basic concept which can result in a whole new family of effective aerial weapons, 
all linked by the same principle of simple and economical design. Since national defense 
dollars and national manpower are in short supply Northrop will continue to introduce 
the dollar into the engineering equations; will continue to employ "dollar engineering" .. .- ^ rp tt D T) 

in using the best science and technology to aeate the hui-coat solution to a national i>l w JTi 1 IT. ri Vy JT 

defense problem and produce more Air Force per dollar of national defense budget. no<t>nof >mci>uT, ikc. . >uwTKe»e. uu>9»r> 



Pioneers in All Weather and Pilotless Flight 



living program for hourly rated workcu. 
Should the present Consumer’ Price 
Index of 117.7 points prcsail on Dcc. 
15. workers will get a five cent an hour 
increase that will become cffcctisc Jan. 
28. 1957. 

Contract of 5396,800 has been 
awarded by Chance Vought Aircraft 
to the T. C. Bateson Construction Co.. 
Dallas, for construction of a building 
to house the company's new Mach 5 

Bristol Orion engine has completed 
1.000 hours of development testing in 
past year. Orions installed in a Bristol 
Britannia accounted for o\’cr 50 hours 
of this total. 


I'ltaniuiii Fabiieatois Inc., Burbank, 
Calif., has received a 5274,000 contract 
from Convair Division of General Dy- 

ponents. 

New Terrier missile was designed, 
tested, and put into production by Con- 
\air even before first vetsion was phased 
out of production at the Pomona. Calif., 

Third prototype of the Bristol T\ pe 
173 helicopter has made its first flight. 
It is the first of the scries to be powered 
by 850 hp. Alvis Leonides Major en- 

North American Aviation Inc. voted 


a regular quarterly dis idend of 40 cents 

E share payable Jan. 7. 1957 to Stock- 
ers of record Dec. 17, 1956. Com- 
|)anv also announced that its 17,000 
salaried employes would receive a 3.2% 
cost-of-living pay boost in their base 
salaries beginning Dec. 17. 

French aircraft builder Motane- 
Saulnicr announced it has signed a con- 
tract with the Amontinc government 
for the delivery of 48 of its twin-jet 
Paris liaison aircraft. Actual assembly 
of the planes will take place in the Ar- 
gentine state-owned aircraft plant at 
Cordoba. Contract also provides that 
up to June 30 of next year the Argen- 
tine government can boost the order 
fmm 48 to 100. 
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AIR TRANSPORT 


Smooth Pilot Transition to Jets Expected 


By Irving Stone 

Los Angeles— Transition training for 
jet transports svill not present any more 
problems than transition from one 
piston-powered transport to anotlier. 

A. M. (Tex) Johnston, Boeing Air- 
plane Company’s chief of fliglit test, 
made this prediction before a Los 
Angeles symposium attended by about 
200 industry engincets, pilots mid ad- 
ministiators. 'llie meeting was spon- 
sored by the University of California’s 
Institute of Transportation and 'I'raffic 
Engineering in cooperation with the 
Aeronautical-Engineering Assn, ami the 
Institute of the Aeronautical Sciences. 

Johnston based his findings on check- 
out in the Boeing 707 jot of approx- 
imately no pilots representing 23 
major airlines all over the world. .M»ut 
96% of these pilots had not ridden 
previously in jet aircraft. 

lustrumeirtation rerjuited to monitor 
jet engiitc pcrfonnaiicc is very simple, 
Johnston pointed out. Instruments as- 
sociated with propellers, carburetors, 
ignition, cylindet head temperature and 
engine oil tenipcratute arc eliminated. 

Power response on missed approaches 
is identical to what the pilot is now 
accustomed with piston engines. The 
Pratt & Whitnev J57. he said, idles at 
60% tpni.. dclivcriiig only about 3% 
thrust, a desirable feature, so that ap- 
proach will not be too flat, .•\ccoleta- 
tion from idle to full power is achieved 


in 4 to 5 sec., same as that for a piston 

In a test with the 707 at a lauding 
weight of 170,000 lb., regular letdown 
was achieved at only one knot in excess 
of that for the DC-6, Johnston revealed. 

In the transition program. Boeing 
now bcliescs there ssill be complete 
ground school instruction. Pilots will 
become thoroughly familiar with the 
aircraft systems and their intctrelation, 
plane performance capabilities and lim- 
itations- This will be followed bv flight 
training, which should average about 
10 lit.. Johnston said. 

The simulator is a scry important 
tool in pilot transition training and can 
sa\e saluable aircraft time, he said, but 
feels that cockpit faniiliariaation may be 
achieved with an cns'ironmcntal trainer 
instead of a full-fledged simulator. 
Pilot Overloaded 

Altitude indoctrination vr’ill be man- 
datory, but Johnston feels this can be 
accomplished in ground school with use 
of an altitude chaiiiber. lie doubts if 
it will be necessary to subject the pilot 
to explosive decompression, and feels 
fhat tests on time to act and effects on 
lack of oxsgcn will be sufBcicnt. 

Joliiiston tes eakd that Boeing is mak- 
ing a motion picture with the camera 
mounted in the 707 in the pilot’s loca- 
tion. As a training aid. tliis will show 
the transition pilot what he i.s going 
to experience in takeoff, a|)ptoachcs 


and various other flight regimes. 

Number of iiistiumcnts and controls 
has’c increased more rapidly than tlic 
speed of aircraft, and the pilot is osct- 
loaded, according to Jesse Orlansky, 
vice president, Dunlap and Associates, 
human engineering and operations re- 
search firm. Real problem is that tlic 
pilot gets detailed bits of information 
and must relate this data and come to 
a decision. 

Pilot Evaluation 

Orlansky indicated that instrument 
arrangement should not necessarily be 
left to the vote of a committee, but 
rather that pilots should evaluate it in 
a simulator and in tlic ait. Standards 
of instrament arrangement atrised at 
by a committee only indicate an agree- 
ment and do not mean that they ate the 
best way of getting a job done, he 
pointed out. 

There is a real need for detailed .study 
Ilf pilot reaction to instrument systems 
before these actually go into operation. 
II this had been done to current sys- 
tems, it would base been discoscred 
that they art inadequate in certain re- 
spects, he claimed. 

An example of this, he said, is the 
inosing horizon attitude indicator. lie 
contended that tlic airplane image 
slicnild move rather than the liorizon. 

I'inancing of jet transports has been 
ii big problem, said M. G. Beard, assist- 
ant vice president, equipment tcscatch. 



REAR QUARTER view of Pratt &• Whitney J57 which will power Boeing 707 discussed at Los Angeles symposium shows powo 
stages. The first low-pressnrc compressor stages bring the flow down to the compact parallel-cased liigh-ptcssute compressor, after winch 
it is diffused out to the combustor cans, one of which is shown. Fuel intiorJuccd in the inner core of the combmtion can burns and 
expands the flow wliicli is then directed in ^in towards the turbine iiozrle vanes, forming jets which impinge upon the first turbine 
stage. The three turbine stages are bidden by their casings and the tlirnst producing tailpipe is missing- This cutaway J57 currently ts 
on display at the Massnchusells Iiistihite of Technology. 
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American .Airlines. Introduction of jets 
may be limited more by financial con- 
siderations than the manufacturer’s 
ability to produce them, he pointed out. 

•Air traffic control will be transport's 
most knotty problem, although it ap- 
pears that this diffieuity is now on its 
was to solution by the time jets will be 
in the picture in large numbers, Beard 
said, lie added that neset before has so 
much research and planning ever been 
given to a new transport era. 

Altitude Data 

The fast flight of jet transports will 
spotlight the telatis’cly slow trips to 
and from terminal areas, lie contended- 

Much data have been accumulated on 
altitude operation {abose 23.000 ft.) 
and it is not expected that structural 
f.iilure or explosive decompression will 

Safety aspects of kerosene as a fuel 
are desirable, hut because of its hvgro- 
scopic characteristic, svstcm.s will haiq 
to be designed to ai oid blockage bv ice. 

Commenting on the advent of super- 
sonic transports. Beard said it would be 
a long time before the speed threshold 
of the lower transonic range is exceeded. 

Real problem will come in the ade- 
quacy of facilities to permit jet opera- 
tions a.s ,in extensive cvervd.ii thing, 
Richard P. Cosgrave, Air Line Pitots 
Assn, chairman of Council 57, Los An- 
geles. told the meeting. It is in the 
area of facilities that broadest and most 
sweeping changes will hai’c to be made. 
“It is probably not going oi’crboatd to 
u.sc the word ’revolutionan’ in portrav- 
ing tlic concepts that will need to be 
adopted, all-out, or, even large-scale, jet 
operations," he said. Air line pilots, ac- 
cording to Cosgrase, feel they arc going 
to require: 

• Air traffic control system capable of 
liandling today’s demands manv, manv 

• More adequate airports and airport 
facilities. 

• Better navigational cquipnient. 

• Ijiproi-ed weather forecasting. 

vide improvements jet operations will 
demand, 

Subsonic Flight 

Jet transport operational requirements 
ediiiiot neglect human factors, which in 
many instances should be predominat- 
ing in flight deck and instrument 
arrangement, crew complement, and 
flight time limits, he claimed. 

W'liilc reports indicate that jets are 
no harder to fli than comenfional air- 
craft, tliis can be deccptisc if accepted 
as a complete statement solely without 
other considerations, because in jets 
events will occur much faster, and 
greater premium will be placed on re- 
action time and mental alertness. Cos- 
grave said- 
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Extensive studies arc being made as 
to tlic adiisability of at least one pilot 
using oxigen at all times, he declared- 

•A plateau has been reached for air 
transports at the high subsonic Mach 
numbers. Before the big jump can be 
made to supersonic speeds, the prob- 
lems of drag and temperature will have 
to he licked, according to Dr. .A. L. 
Klein, design consultant to vice presi- 
dent of engineering, Douglas Aircraft 
Co. Keeping the passengers cool at 
.supersonic speeds will be expensive. 

Boundary layer noise becomes a very 
important factor in noise control cien 
at high subsonic speeds, he pointed out, 
and tliis noise will base to be brought 
down to a sensible level. One alleviat- 
ing factor is tliat tlie shorter time of 
flight will lesson the degree of comfort 
(hat normally would Iiave to be 

Passenger Increases 

A 1960 forecast of 66 million pas- 
sengers and a 1963 forecast of 93 mil- 
lion passengers arc realistic ones for the 
domestic airlines, declared Lucius W’. 
Burton, Jr., air advisor to Undersecre- 
tary of Commerce and special assistant 
to Administrator of Civil .Aeronautics. 
If helicopters or other similar vertical 
lift aircraft cffectiieh- develop the true 
shorthaul market, these forecasts mav 
be too low, he pointed out. 

.Accuracy of navigational aids becomes 
increasingly important as more aircraft 
begin to use the ait. flying closet to- 
gether due to space-saving features of 
radar control, Joseph H. Tippets, direc- 
tor office of C.-LA’s ait navigation facil- 
ities, told the meeting. New problems 
hai’c made it ncccssan to buv five new 
aircraft which can be used to check 
Nai'.Aid performance at altitudes up to 
20,000 ft.. Tippets declared. CAA also 
has added two B-47s to check system 
performance at 40,000 ft. 

Radio frequencies, he said, must be 
conserved or there n ill be an insufficient 
supply. Careful planning of frequencies 


requires close coordination with uscra 
to avoid derogation due to interference 
which could tender a Nav.Aid or a \x>icc 
communication channel unusable and 
unsafe. 

Stressing the importance of radar as 
the biggest single factor in solving air 
traffic control prohiems in tlic fore- 
seeable future. Tippets said it is esti- 
mated that radar along with other in- 
ptogtess improvements in the airways 
si’stcm will increase the capacity of the 
airways by four fimes. This depends 
on the condition that airport capacity 
keeps pace with the capacity of the air 
traffic control system. 

Export Bank Grants 
First Foreign Jet Loan 

Washington— Export-Import Bank 
made its first loan for a foreign pur- 
chase of U. S. jet transports last week 
with S16.3 million credit to Japan 
Air Lines for its DC-8 order. 

The bank also issued a 57.7 million 
credit to help the Ja|nncse Cartier pay 
for the four DC-7Cs it has on order. 
Japan Air Lines’ DC-7C and DC-8 
purchases total S42.5 million with 
s|iares. 

Under tenns of the loans, JAL must 
make an initial down payment of 25% 
of the purchase price, and Douglas 
Aircraft Co. has to earn’ 25% of the 
financing. The loans covet the bal- 
ance of the financing. 

The money for the lour DC-Ss is to 
be repaid in semi-annual installments 
met a seven vear period beginning in 
1960. Tlic DC-7C loan is for five 
years, repayable in semi-annual install- 
ments starting in 1958. 

In a similar move, the Export-Import 
Bank granted 56.3 million to Panair do 
Brasil last month to help the airline 
pay for the four DC-7Cs it will receive 
next spring. The five-year Panair loan 
vsas guaranteed bv fiio Latin Ameri- 
can banks. 


Hangar, Shop Loans Authorized 


Washington— James Pyle, acting Civil 
Aeronautics .Administrator, has com- 
pleted an agreement with the Small 
Business Administration authorizing 
llxins to fliglit schools and air service 
operators for the construction of 
hangars, shops and classrooms. 

In the agreement, the Small Business 
Administration has urged the participa- 
tion of local banks in handling the 
loans, although this is not a requisite. 
Interest rates on loans in which local 
banks participate will be no less than 
5%, no more than 6%. 

\Vith no bank participation, the SBA 
vsill lend up to 5250.000 at 6% intcrcst. 
Repayment can be arranged on an in- 


stallment basis over a period of 10 

Py le said the Federal Aid Airport Act 
does not provide funds for such facili- 

The o|Krators previouslv liave been 
hamyreted in borrowing funds because 
buildings arc often located on leased 
land. However, such building property 
will now qualify for loans if the lease 
meets SBA requirements. 

CAA field offices will be equipped to 
assist applicants in obtaining loans under 
the plan. Pyle said- .According to .Air- 
craft Owners and Pilots Assn, an esti- 
mated 590 million is needed immedi- 



CAB Awards Routes 
To Local Lines 

Washington-Ci\ il Aeronautics Board 
has awarded routes to Lake Central Air- 
lines and Allegheny Airlines that give 
both local airlines new aeeess to major 
terminals. 

Modifying an earlier decision in the 
Erie-Dctroit Case, the Board last week 
extended Lake Central's system from 
Erie. Pa., to Buffalo. N. Y. In tlie 
original decision. Lake Central was ex- 
tended from Youngstown to Erie. 

WHien it reconsidered its decision on 
Lake Central's route, the Board also 
decided to liberalize the .skip-stop re- 
strictions imposed on Allegheiiv for 
Dctroit-Philadelphia-New York flights. 
Both changes were announced in a 
press release, and the opinion and 
orders will be issued in a few weeks. 

The C.AB also announced in a press 
release on the Liina-Dctroit Case tiiat 
it had decided to extend Lake Centrars 
sy.stom from Lima. Ohio, to Detroit 
via Toledo. The Board turned down 
North Central Airlines' application for 
the same route. 

Lake Ceiitnil's new route was awarded 
for a period of three years or until fiO 
days after a decision is reached in the 
Great Lakes Local Service Investiga- 
tion. whichever comes first. 

In a third decision, the Board gave 
Aileglicm an exemption that permits 
the airline to compete with Capital 
Airlines between Washington and Har- 
risburg. Pa. Allegheny serves both cities, 
hut it has not had the authority to fly 
directly between them. 

AUcglicns lias applied for a perma- 
nent Washington-Harri.sbiirg route, and 
the C.AB issued tiie exemption for tem- 
porary service until a decision is made 
on the airline's appheation for per- 

EAL Hikes Capacity 
Of N. Y.-Florida Run 

Wasliington—Eastcrn .Air Lines has 
leased a dozen Constellations from Trans 
World .Airlines and Seaboard and W'est- 
cni .Airlines to provide extra coach ca- 
pacitv during the winter scason. 

W'itli tlic rented coach equipment. 
Eastern will be able to offer two million 
seats between IHorida and northern 
points this winter. Schedules call for 
200 flights a day in and out of Miami 
during the season. 

Tlic rentals from 'I’W'.A and Seaboard 
and W'estern, plus recent dcUvctic.s of 
new DC-7B and Supet-G Constellations, 
will give Eastern added capacity to meet 
tlic demand.! of burgeoning Florida traf- 
fic and the new competition supplied 
by the Civil .Aeronautics Board on the 
East Coast route. 


Northeast .Airlines, nesv competitor of 
Eastern and National .Airlines on the 
New Yotk-Horida route, discussed leas- 
ing Constellations from both TW.Aand 
Seaboard and Western. The new I'lor- 
ida carrier was interested in securing in- 
terim equipment for its new route until 
DC-6Bs now on order arc delivered. 

Northeast w-a.s not able to find a deal 
to its liking and will wait for its DC- 
fiBs to start a New A'otk-Horida scrvicc. 
'I'hc airline will not be a serious com- 
petitive factor in tlic k'lorida market 
until next year when it has ten DC- 
fiBs and five Bristol Britanirias in serv- 

Eastern's contract with TWA calls 
for the leasing of six Constellations un- 
til May 1 5. The six aircraft leased from 
Seaboard and Western arc Super-G 


Constellations, and tlic lease runs until 
(unc IS. 

'Ihc Seaboard contract required Civil 
.Aeronautics Board approval bceausethc 
six transports represent a major part of 
tlie freight airline's property. The Board 
approved it because of the short term of 
tlie lease and Eastern's pressing winter 
traffic demands. 

Seaboard and Western now has four 
C-54s in addition to its six Super Con- 
stellations and will take delivery on four 
more Super Constellations within tlie 
next three months. The ca^o carrier 
told the Board that income from the 
lease would strengthen its cconoinie 
position and that it did not think it 
could utilize all its aircraft with maxi- 
mum efficiency this winter, especially 
those in passenger configuration. 


Airports Receive New Taxi Light 



New York— New type of taxivvpy light 
whicli presents a columnar shape in- 
stead of a pinpoint to tlic pilot’s eye 
will be installed by Port of New York 
Authority on new taxivvays now under 
construction at New A'ork international 
and Newark Airports. PYN.A has or- 
dered 1,129 units of the 28-in.-!iigh. 
Iiliie plastic lights from Steiner Uni- 
versa] Co. at a price of S-f0,5M. 

'Hie lights, containing slimline fluo- 
rescent lamps, have been under test at 
Idicwild for about a v ear and have been 
evaluated by airline pilots using the 
field. Reaction generally was favorablc- 
Civi! .Aeronautics .Administration will 
evaluate the forthcoming installations 
after a vear's operation and will then 
consider writins specifications on tliciii. 

Developed Tiv LaCuardia .Airport 
Manager Edward Iiigraliam vvith the aid 
of Port .Autliority engineers, the lights 


ate said to use less power than their in- 
candescent counterparts and to last 
longer. Savings amount to about S14 
|>cr unit per year, accordine to PYNA. 

The liglits are sliglitiv higher than 
conventional taxiway lights, and their 
passible effect on propeller blades was 
tested by Hamilton Standard. “No ap- 
parent physical damage" to prop blades 
icsultCQ, the company reported. Like 
otiicr lights, globes arc frangible. 

The pilot survey was conducted 
through .Air 'I ransport .Association and 
found most pilots pleased witli the 
"linear effect'' provided by the cylin- 
ers of light. 

Improvements in the columnar liglits 
as ordered by PYN.A over earlier test 
versions include tlic straight instead of 
liairpin fluorescent lamp, and a master 
transformer instead of small regulators 
ill each unit. 
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Atlantic Charter Business Booming 


B) Clcnii Garrison 

New York— Chartered planes of the 
scheduled and contract carriers lifted 
about 70.000 comniCTciai and military 
passengers across the North .Atlantic last 
summer, ainiost a fiftli as maiiv as the 
transallaiitic airlines carried on sched- 
uitxl flights in the same Junc-through- 
September period. 

Prospects arc excellent fur cnntimicd 
good charter business on tlic route, the 
carriers believe. In addition to norma! 
markets, a spurt of extraordinary activ- 
ity is resulting from the iicccierated 
inovcincnt of llungariaii refugees into 
NtcGuire Air Force Base. 

Praetic-ally every available DC-4 
owned by a contract carrier in this 
country vvill be over the .Atlantic tills 
moiitli with a planeload of the refugees, 
citlicr under Air Force oi Intcrgovcrii- 
mentai Committee for European Migra- 
tion auspices. As ot last week, it ap- 
prared that the total of Hungariiins 
airlifted from Austria to the United 
States bv chartered aircraft will approxi- 
mate K.500. 

Military to Help 

Roster of the participating carriers 
niimhets above 10, some of than far 
from their normal scene of operations. 
In addition, Afilitarv Air 'I'ransport 
Cuiiimand aircraft-Air Force C-IlSs 
(DC-6s) and C-121s (Coiistcllationsl. 
and Navy R6Ds (DC-fisl-vvil] lift an- 
other 6,200 of the Hungarians to Mc- 

'I’hc M.A'PS part of the airlift vviil 
involve 104 flights by the military. 46 
flights bv eoinmerciai carriers. .About 
3,200 of the refugees will move in 
MATS-chartcred planes. Both tvpcs of 
niovements began last week and all arc 
scheduled for completion bv Dec. 31, 
All MATS flights depart from Munich, 
both military and civil. 

ICEM had lifted about 3,000 Ilim- 
garians from Vienna and Linz to Mc- 
Guire by last week, will bring in 3.000 
more by the end of this month under 
present plans. 

llie refugee agency ha.s provided a 
continuing source of charter business to 
the airiines-both contract ancl .sched- 
uled-for about five vears. during which 
the agency reports about 30.000 per- 
son.! Iiave been flown to the United 
States. The IIung.irian airlift will in- 
volve about 100 planes chartered 
through ICEM. Contract carriers have 
bid in all the ICEM Hungarian busi- 
ness to date, vvith no charters going to 
the .scheduled passenger airlines. 

Transatkinfic carriers arc flving Hun- 
garians into Canada, too. on ICEM- 
chartered planes. The agenev savs 2,1 50 


of the refugees have been brought to 
Canada so rat, most of them by air, and 
that country has not set a limit on ad- 
mittances. Foreign-flag airlines serving 
New A'ork have brought some of tlic 
refugees for transshipment to Canada. 

Even without the Hungarian airlift, 
the carriers are predicting increases of 
up to 20% in their overall 1956 trans- 
atlantic charier business. Last sumniet's 
breakdown bv canict: 

• Flying Tiger Line, with a four month 
total of 27.220 passaigers, topped its 
prediction eatUer tliis year (AW June 
25. p- 38) by several thousand and says 
its advance bookings indicate a doubled 
business next summer. Military char- 
ters accounted for 7,900 passengers in 
the 1956 Tiger summer total, and the 
airline has been handling a major share 
of ICEM movements. (Among later 
ICEM trips by Fiving 'Tiger was the 
first planeload of Hungarian refugees, 
which arrived at McCiiirc last montli 
witli considerable publicih'.l The airline 
has scheduled 28 ICEM flights for De- 
cember, as of last Tuesdav had been 
awarded five of the Ait Force Hun- 

• Slick Airways carried some 6.800 ps- 
sengers during the four months, split 
about fifty-fifty between commerciai 
and military. Ten of tiie .Air Force 
Hungarian charters have been awarded 
to Slick for operation this month. Slick 
also has been handling ICEM flights. 

• Seaboard and Western's transatianlic 
total was down from 28,000 last sum- 
mer-all militarv— to about 11,000. also 
all military contract work. Reason for 
the drop: many Seaboard aircraft were 
busy vvith Padfic cliartcrs during the 

• Trans Caribbean Airways, another 
tegular Atlantic charter operator, car- 
ried 4.200 pssciigcrs during the four 
months. 71% of them on military con- 
tract flights- Trans Caribbean is getting 
some of the Hungarian flights through 
Air I'orce contract. 

• Sclicdiilcd Internationa] .Air Trans- 
port -Association airlines handled 17.- 


000 passengers on chartered flights dur- 
ing the suinmct- Westbound total was 
9,300. up 19% from 1953, and east- 
bound cnarter traffic was up 9% to 
7,300 psscngcrs- 
Poliey Change 

Pan American carried 6,246 of these 
summer charter passengers, 13% less 
than the airline handled during the 
same four months of 1955. Hie drop, 
according to Pan .American, resulted 
from a poliev change in which the 
practice of booking flights one way as 
charters and the <itncr way as scheduled 
flights has been discontinued- In the 
past, the airline says, a plane might fly 
to Europe as a one-way charter, return 
as a scncduled fliglit, or vice versa. 
Now all regular flights are scheduled in 
both directions, and hence there was 
less charter equipment available last 

Pan American. Iiovvcver, expects an 
uvcrall increase for tlic year, with a 
spurt of business tills month through 
bringing military personnel home from 
Europe for Christmas. 

1'rans World AitUncs liandicd 2.787 
charter passaigers last' summer, of which 
1.798 were militarv dcpcndaits. 

KLM Royal Dutch .Airlines, second 
to Pan American as an LATA transat- 
lantic charter operator, led the sched- 
uied field during the summer vvith 8,500 
charter passengers. 

Most of KLM's business was com- 
mercial. and the airline reports a trend 
in charter bookings toward earlier and 
later months: more people left the 
United States in May and returned in 
July, or left in August and came back 
in October than 3nring the |)revious 
year. This widening of the heavv char- 
ter months heljis with the problem of 
filling off-season seats. 

.-Airline officials don’t expect the nevv 
I.AT.A excursion fare.s to affect the 
civilian cliartcr market appteciablv, be- 
cause the price differentia] still is con- 
siderable. But some foresee a major 
.shift from chartered to scheduled sales 


PAA, Flying Tiger Sign Charter Pact 

Washingtoii-Pan .Auicricaii World .Airways and the Flying Tiger Line last week 
asked the Civil Aeronautics Board for approval of a plan under vv-hich the two airlines 
would work togetha to promote international charter business. 

Pan .Amnican and Flving Tigers would work jointly to develop group travel over- 
seas under the agreement. .Most of Ihc business would be on U. S.-Emope routes, but 
the service would be available to other points around the world. 

Under the airlines’ pro|msal. Pan American would operate the charter service and 
provide passenger and ground facilities, and each carrier would assign aircraft to 
the service. Flying Tiger Line would become the general fiiles agent for Pan 
.American in the U. S. for planeload charters. Inittallv, Flying Tiger plans to place 
two 1049II Constellations in the operation. 
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A'iicn and if the third-class transatlantic 
hires go into effect in 1958. 

Some adrantages »ou!d remain with 
the charter arrangement even if fares 
were tire same, in the opinion of a 
KLM official. Many people would take 
an air trip as group members who would 
not as individuals, according to the 
official. Besides this psychological con- 
sideration, charter groups can make 


Bcinit— Lebanon, Turkey and Iraq 
hare reached agreement on the route 
to be taken by international airlines on 
their Europc-I-'ar East lines. 

.Mi the airlines that formerly used 
Beirut International Airport (A\V Dec. 
10, p. 38) and then switched to Istanbul 
and Ankara during the Suez crisis will 
now resert to Beirut. They will fake 
Route 5 which goes north to Adana in 
Turkey, then c-ast to Diarbekr and the 
Iraqi border, then south to Baghdad 
and the Persian Gulf and then to the 
Kir East, 

Lebanese civil aviation officials hope 
not only airlines which used Beirut be- 
fore the Suez war will non return to 
Beirut, but those that can no longer 
make use of the facilities of Cairo .Air- 
port. Iliest' officials hope that with the 
nesv measures, traffic at Beirut aiqsort 
will be 60% of the pre-Suez rate in the 
next week, and will return to normal 
in the weeks after. 

Lebanese officials said the calm polit- 
ical atmosphere in Lebanon, as com- 
pared to that of Syria, as well as airport 
end hotel facilities in Beirut wae fac- 
tors which com’inced commercial air- 
lines to continue to use Beirut as their 
mid-eastern stop-oscr. 

Beirut Idle 

All through November, Beirut Inter- 
national Airport was nearly completely 
idle and this seriously affected Leb- 
anon’s economy. Because of the Syrian 
ban on orerflying until Nov. 26. and 
then the many restrictions, es'cn the 
regional flights to Amman, Jerusalem, 
Cairo, etc., were canceled. Hotel busi- 
ness was hard hit in Beirut, and despite 
the presence of American evacuees and 
Syrians and Lebanese from Sviia and 
Egypt seeking the safety of Beirut most 
first-class hotels were only 20% full. 

After the overflying ban was par- 
tiitlly lifted in Syria ana Egspt, onlv one 
regional airline was authorized to re- 
sume flights between Beirut, Amman 
and Cairo. It was Air Jordan, witli 
American crews, and joint American- 
Jotdanian capital, in which Soliman 
Nabulsi holds majority interest. Nabulsi 
is Prime Minister of Jordan and presi- 


spccial arrangements for food service 
and the like for their trips. 

'llic cut-rate off-season iminigr.mt 
fare approved in October bv Civil Aero- 
nautics Board (AW Oct.' 22. p. -13) 
will not seriously affect the ICEM 
charter business. Flying Tiger says 
charter fares for the immigrants are 
still $25-30 lower per person than 
scheduled fares. 


dent of the National Socialist Parh’, 

Ihe bitter tug-of-war between Syria 
and Lebanon over airlines making use 
of the facilities of Beirut and Damascus 
airports came about when Syria imposed 
a series of restrictions on airlines using 
lict air space, 

Damascus Instead 

I'hc gist of the Syrian restrictions was 

airlines to abandon the modem Beirut 
International Airport in their east-west 
traffic and use Diiinasciis .Airport in- 

If they didn’t use Damascus Air- 
port, they couldn't fly over Sytia and 
had to make the cx|x:nsi\c time-con- 
suming detour s'ia Ankara and Baghdad, 
thus by-passing Beirut as well. 

Not only did the Sr rians clamp the 
restrictions, they approached interna- 
tional airlines indis idually to base them 
use Damascus Airport instead of 

,At least one airline, KLM Royal 
Dutch Airlines, announced here it had 
decided to by-pass Beirut for all its 
through-traffic. Kl.M had 26 week!) 
fliglit.s over Syria and Lcbiinou before 
the Suez war. I'ivc of these used Bcinit 
as terminal (and the\ will still use it ns 
such). Two landed at Damascus cn 
route to the I'ar East. .And 19 flights 
tised the Syrian air space after landing 
at Beirut. 'Plicsc 19 flights would now- 
fly oscr Lebanon, but land at Damascus 
instead. 

The Lebanese were quick to grasp 
the danger of the Syrian move, es)>e- 
cially if more of the 22 international 
lines that used Beirut before the Suez 
war followed Kt.M to Damascus. 

Tlic Lebanese civil aviation depart- 
ment passed a decision banning all 
flights through Lebanon’s air space or 
Lebanese territorial waters as of Decem- 
ber 3. c.xeept for planes landing at 
Beirut International .Airport. Leba- 
nese sources denied this w-j.s a retalia- 
tion to the Syrian mor e. They said it 
was due to the present situation in the 
Middle East. But there was no doubt 
that, coming so soon after Syria’s at- 
tempt to force commercial airlines to 


land at Damascus instead of Beirut, this 
was Lebanon’s answer to Syria. 

Eastbound flights from Europe could 
a\oid Lebanese air space entirely by 
entering Svria directly from the Medi- 
terranean over Syria’s coastline. But 
this is outside the corridor authorized 
bv the Svrians and the Sirian army is 
unlikely to let any planes fly over an 
area (Lattakia harbor) where Soviet 
ships arc daily unloading arms and 
massing them inland. 

At any rate, Lebanon's stiff move 
seemed to have worked. KLM can- 
celed its previous decision to bypass 
Beirut and land at Danuseus instead. 

Hungary’s MALEV 
Airline Crippled 

Vienna— Hungary’s gosernment owned 
and operated M.ALEV airline was 
forced to stop operations by the revolt. 
Three of its fire Ilyushin-1 4s have been 
impounded bv .Austria and tsvo were 
destroyed in the figliting. 

Wlicii tlic rcsolt broke out. M.AI.F.V 
officials turned again.st the government 
and delegated three ll-14s to flv relief 
supplies from Viaina. The tlircc planes 
were grounded Nov. 2, when Sosict 
tank units succeeded in surrounding 
all Hungarian airports. 

AATicn the Russians intersened in 
force Nov. 4. the remaining two planes 
sverc burned in tiic fighting for I'eri- 
hagy .Airport. .Austria has demanded 
precise description and proof of owner- 
ship before tele-asing the three planes 


SHORTLINES 


►.Ait Line .Agents .Assn, has signed an 
18 month contract with United .Air 
Lines covering flight simulator operat- 
ors, The agreement provides for a pay 
increase of S30 per month and for pay- 
ment by United of 25% of the group's 
yearly accident and sickness insurance 

► Cities Sen-ice Oil Co. lias been 
awarded the gasoline concession at 
Cleveland's Hopkins Municip.-il Air- 
port on its offer of turning over 17% 
of gross sales to the city-. Other bidders 
were Standard Oil of Ohio with 9.65% 
and Shell Oil Co. with 5.15%. 

► Os-ec 50 Fokker F-27 Friendships 

E vieted by Rolls-Royce Dart engines 
ve been ordered by European and 
.American airlines. 

►Aviacion y Cometcio, the Spanish air- 
line, has ordered eight de Havilland 
Heron transports with a 14 seat config- 
uration for use on domestic routes stem- 


Lebanon, Turkey and Iraq Reach 
Agreement on Routes for Airlines 
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NOW 

AVAILABLE! 

a new 

MICRO SWITCH 
CATALOG 
to simplify 
aircraft 
switch 
selection 


ask 

MICRO SWITCH 
ENGINEERING 
about your 
switch design 
probiem 

New switches are always being developed 
at MICRO SWITCH. Consultation with micro 
SWITCH Engineering will cost you nothing — 
can easily put you in immediate touch with 
just the switch you need. 

There are many advanced designs being de- 
veloped and tested at micro switch all the 
time. Some of them may easily turn out to 
be the switch you need. 

If necessary micro switch can— and will 
—develop an entirely new switch for you. 
Specialists are located at micro switch 
branches in key cities. CaU the nearest 
branch office today. 


New micro switch Catalog 77, "enclosed 
switches for airborne equipment,” is no w ready 
to assist aircraft designers in choosing the 
specific precision switch to meet a design 
problem. 

micro switch Engineering is ever on the 
move. Ever -critical aircraft switch problems 
of weight, space, altitude and temperature are 
continually being met by new switch develop^ 

Catalog 77 offers you in one complete catalog 
a wide variety of enclosed precision switches 
that have met aircraft design requirements. 
All are ruggedly housed, many are sealed 
against environmental changes and exposures. 
If your design requires a precision switch of 
extremereliabilityismallsizeandlight weight 
—send for Catalog 77 today. 


MICRO SWITCH 

« IIVISIDN Of MINNEkPOLIS-HONErWELL RE&ULtTOR COMPAH’I lul 


ming from Madrid, and on wcrscas 
routes to North Africa, Mediterranean 
islands and the trench Riviera. 

► British Overseas Airways Corp, will 
introduce sleeper seats on its first-class 
Argonaut seivicc to West Africa in 
January. Stratocruiser sers iec will be in- 
augurated on BOAC’s London-Lagos 
and London-Accra routes in April. 

► Continental Air Liues has broken 
ground for its nciv S2.5 million over- 
haul and maintenance base at Los 
Angeles. I'irst stage of construction is 
scheduled for completion by April 1957, 
in time for tlie inaugumtion of service 
between Los Angeles and Denver, Kan- 
sas City and Chicago. 


► International Air Transport Assn, has 
issued a second edition of its lATA 
I'acilifiation Poliev Manual. 

► KLM Royal Diitcli Airlines predicts 
that 1.25 million tourists will spend 
.about $159,000,000 in the Caribbean 
area this winter. 

► Linca Acrca Nacional de Chile ha.s 
ordered four DC-6Bs for delivery dur- 
ing tlic last lialf of 1958. Delivery of 
the S6 million order will give LAN a 
fleet of seven DC-6Bs. The LAN pur- 
cliase brings Douglas orders for DC^/7 
scries aircraft to 275. 

► Northeast Airlines reports an II. 5% 
increase in passenger traffic for Novem- 
ber. Tlie airline carried 45.665 jMs- 
singers in November as compared with 
39,147 pa.sscngcrs in Nosembet 1955. 

► Ozadi Air Lines' passenger traffic rose 
from 22,239 passengers in Nosember 
1955, to 27,859 last month for a 20% 
increase. 

► Riddle Airlines carried 5,626.290 lb. 
of cargo in Noi’cmbcr, a 28% increa.se 
over October and an increase of 164% 
over cargo traffic in November 1955. 

► Resort Airlines’ operating rcsenucs 
were 5595,720 in Nosember, a 45% 
gain o\cr the same month last year. 
In the past five months. Resort has re- 
duced its long term debt from 51,757.- 

000 to 51,194.000 and has increased 
net working capital from 5539,755 to 

01 cr 51 million. 

► San Francisco International Airport’s 
[wssenger traffic increased 15% betueeii 
October 1955. and last October, while 
aircraft arrivals and departures increased 
only 0.4%. 

► United Ait Lines has signed an inter- 
line agreement with I''iji Airways, a 
carrier which serves five cities in the 
Fi[i Islands. 


AIRLINE OBSERVER 

► Trans World Air Lines pilots are flying into Cairo and Tel Aviv on a 
volunteer basis only. Each captain is provided 550,000 life insurance by the 
airline, with co-pilots and relief jiilots receiving 550,000. In the event of 
intemnicnt, each pilot wall icecivc 85 hours pay |>eT month at the rate of his 
monthly guarantee. Service to the two cities was discontinued on Oct. 50. 
It was resumed into Tcl Aviv Dec. 7. Cairo on Dec. 9 (AW Dee. 10, p. 38). 

► Airline profits for 1956 will sliow no improvcniait over last year and may 
even decline despite an expected 12% increase in passenger-miles. The 
rise in expenses is outstripping revenue increase, continuing a trend that 
took a sharp turn for the worse during the third quarter of 1956. 

► Delivery of Capital Airlines’ original order of 60 Viscounts will be com- 
pleted within two weeks of the fan. 1 target date set two years ago by 
Vickcrs-Aniistrongs when the contract was signed. The 55td aircraft was 
scheduled to arrive in Washington last week. 

► Military Air Transport Service has awarded contracts totaling 57,600,000 
to six airlines for Atlantic and Pacific airlifts. Standby contracts were 
awarded to 21 other airlines to handle airlifts on call for MATS. 

► Trans World Air Lines has applied to the Civil Aeronautics Board for 
authority to su5i>end its international flights serving Chicago and Detroit 
from Dec. 27 to May 15. The route was opened in May 1946, but was 
temporarily suspended during the winter seasons of 1949 through 1954. 
Last year, the airline retained the flights and experieoced a monthly load 
factor as low as 5% out of Chicago, 10% out of Detroit. Last January, 
tlie Rights, which operate once a week to Paris. Zurich. Rome, Athens and 
Cairo, carried no mail from Cliicago. Passenger average was 2.7 per trip. 
From Detroit, mail averaged 5 lb., passengers 5.7 over the same period. 

► Britannia purchase by Northeast Airlines lAW Dec. 10, p. 41). plus latest 
order for two of tlic turboprop transports by Iluntiiig-Clan Air Transport, 
bring total sales of the Bristol aircraft to G2. 

►Pan American 5Vorld Airways will discontinue its [et stream flights across 
the Pacific until its Boeing Startocruiseis are replaced with DC-7Cs. Extra 
fuel reserves and imiltiple crews that arc not needed when a stop is made 
at Wake Island make the Boeing jet stream flights uneconomical. Use of 
the jet stream cuts flying time from a scheduled IS hr. to 10 hr. or less on 
Tokyo-IIonoluIn flights. 

► Canada’s Dcpartiijcnt of Transport may be split into two ministries c-.irly 
next spring, witli one dep^itn'ciit liandling marine transportation, tlic other 
telecommunications, aviation and railroads. Lionel Chevrict. foniier min- 
ister of trans]X5rt and now chairman of the Camidijii St. Lawrence Seaway 
Authority, is expected to head the new telecommunications dcpattmenl. 

► International Civil Aviation Organization may assume responsibility for 
It^l problems concerning outer 5|iacc. The o^anization’s legal commis- 
sion has agreed to include the subject in its general work program some 
time in (he future. 

► Pott of New York .^uthoritv will ask for bids in a few weeks for a fifth 
air cargo building at N'civ York International .\irport (Idlewild). Original 
plans called for three buildings, with tlic fourtli being added as construction 
began. Tlic fiftli building is necessary since demands for space already arc 
outstripping existing facilities. 

► Air Transport Assn, has pro|ioscd a revised dues formula for members that 
will provide a more equitable cliaigc to all-cargo carriers who have recently 
become members of the association. TIic new fonnula uses 100% of 
revenue ton-miles as a basis for fixing pio-rata dues to members. However, 
only 50% of revenue freight ton-miles performed in domestic service will 
be applied in calculating over all charges to be pro-rated. 
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CAPABILITIES . . . Manpower, Tools and Experience 


The amazing phocogtaph at right was 
taken by Tom Ashley, managing editor 
of Flight Mitgtnhie, at the National 
Aircraft Show in Oklahoma City over 
the Labor Day weekend. It shows a 
U. S. Army L-23 Becchcraft making a 
successful takeotf and climb over a 
simulated obstacle, represented by the 
two poles. A previous takeoff by another 
make airplane had cur the upper ribbon, 
which the photo shows as broken. The 
number at the base of the pole represents 
the distance in yards from the beginning 
of the takeoff run of the L-23. 




The U. S. Army L-23B transport, rugged military version 
of the famous Becchcraft Twin-Bonanza, has a proud and 
distinguished record of service. First ordered into military 
production in 1952, the L-23 was the first twin-engine airplane 
used by the Army Field Forces. From the battle fields of Korea 
to the training fields at home, and back again to foreign 
stations, the L-23 has met the exacting demands of military 
service witli distinction. Today, the Army’s confidence in the 
L-23B's dependability and superior performance has resulted in 
new orders to fill the Army Aviation Division’s expanding needs. 

W'e’rc happy to welcome the United States Army to the 
long list of enthusiastic ”rc-order customers” . . . evidence again 
that Becchcraft has the manpower, tools and experience 
capabilities to design and produce quality aviation products. 



BEECH AIRCRAFT CORPORATION, WICHITA, KANSAS, U. S. A. 
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OVER-ALL CAPABIUTY OF G.E.s 
AIRCRAFT PRODUCTS DEPARTMENT 
ASSURES READY-FOR-ACTION SYSTEMS 



B-66, Protected by General Electric 
Automatic, Electronic Tail Armament 
Gives TAC Greater Mobility, Flexibility 


Built for high-speed interdiction and reconnaissance, the Douglas B-66 is the 
latest addition to the Tactical Air Command's ofTensive power. General Electric's 
MD-l, electronic tail armament system provides an accurate, defensive punch 
to help the all-weather bomber accomplish its mission. 

To assure optimum integration of components and continuously high perform- 
ance of the equipment in the field, the system is completely assembled and tested 
at the factory and followed through operational usage by highly skilled General 
Electric technicians. General Electric's complete, follow-through service helps 
keep the B-66 tail defense system truly “ready for action” — ready to counter 
with speed, precision, and reliability, lu-s 


^vgress is Our Most imporfynt Ptoducf 

GENERAL A ELECTRIC 



AERONAUTICAL ENGINEERING 


Boundary Layer Control Aids Helicopters 

By Robert It. Cushman 

Boundary layer control can extend 
the high speed limits of liclicoptcrs— 
this has been proven by Cll-1 flight 
tests, according to S. H. Hinton, engi- 
neer for Cessna Aircraft Co., Ilclieoptcr 
Dirision, 

Sucking air through slots in a modi- 
fied CII -I’s rotors verified that a heli- 
copter was able to flv at least li% 
faster than its ordinan upper speed 
stall limit, lire toughlv 11 mph. gam 
«as at onh' ~ cost in weight fi>r the 
boinidurs laver control (Bl.C) srstern. 
Power limitations and drag |X'iialties of 
the test vehicle presented Cessna from 
finding out fully how fat the increase 
in top speed could be carried out. 

'ITic gains would have been even 
greater in a helicopter designed to take 
adsantage of the BLC. Hinton told a 
recent -American Helicopter Society 

Problem 

,\s a helicopter mores faster and 
faster into forward flight, the forward 
.swinging rotor finds itself biting into 
the air faster. But the rearward swinging 
rotor on the opposite side finds itself 
going through the air slower. To 
counteract this addition and subtrac- 
tion of flow on die opposite sides of 
tlic rotor, helicopters have been 
fcatliciing out or flattening the angle 
of atbick on the ad'ancing side and 
increasing the angle of attack on the 
retreating side. 

■ITiis angle of attack diffetencx; be- 
tween the advancing and retreating 

speed increases. .At some forward 
speed, the retreating blade is forced 
into nn angle of attack exceeding the 
critical stall angle of the airfoil and 
the blades periodically stall as they go 
around into the retreating side, lliis 
causes, as might be cxijcctcd, scscre 
vibration, requires more horse power 
and can even result in loss of control 
for the liclicopter. 

BLC Solution 

Cessna delaicd the retreating blade 
stall at liigh angle of attack by sucking 
off the low cneigy boundary layer as it 
foinicd on the upper surface of the 
rotor before it could build and separate. 
Slid) separation of course being synony- 
mous witli stall, 'llicy did this by pump- 
LOOKING DOWN on the pkimiew of the area swept out by the tiilois. these |)lols .show ing tlie jir out of a linllow rotor blade 
the degree to whith the flow wparated at cjdi helicopter’s iiiasiiimm speed- AA’herc the w ith a long slot on the upper blade 
upper nnn-BLC rotor had fiillv stalled (black spot) near AOO degrees aaiinuth, the BLC surface. 

rotor showed only grey areas of less than separation. When the SUCtion slots were used on 
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THE BLC test rotor blade used a hollu' 


the 2-bladc, 2,f)00 lb., 260 hp. Cessna 
Cfl-1 helicopter, the 190 lb.. “iO hp. 
suction system enabled the CH-1 flying 
at 10,000 ft. to increase its top speed 
from 87 to 100 mph. witlicmt stalling. 

Even at tlie upper limit to whicli 
tlic test helicopter’s powerplant would 
push it. the amount of rotor chord 
stalled was only ^5% measured from 
the trailing edge. And since Cessna has 
defined stall as of the rotor chord 
separated (because at 50% the lift falls 
off sharply), it was felt that a CH-1 with 
a better lip./drag ratio than the test 
vehicle could base pushed further up in 
speed svitliout stalls. 

Test Hardware 

Two test vehicles were used. One a 
Cessna CH-1 helicopter with the special 
BLC rotor bladcs-and pumping system 
and the other a regular CH-1 hut with 
similar rotor blades (though unslotted) 
for comparison. 

The CH-1 was chosen not only be- 
cause it w’as available to the Cessna 
engineers but because it w-as able to get 
lip to an altitude whctc forward speed 
is iiorraalh so curtailed b\ the thin-air 
tendenev of the blades to stall, tliat 
BLC could be demonstrated svithout 
going to a liclicopter of special design. 

llic slotted and the control blades 
were botli manufactured by the Prewitt 
Aircraft Co., Clifton Heights, Pa. They 
were constructed with i in. .nhiminum 
honeycomb replacing the standard 
ClI-l blade’s corrugated nluniinmn sub- 
structure. 'I’he BLC slotted pair luid 
sluts made .up of 1 in. long sections 
with 1 in. structural bridges between, 
placed at 27.5% chord. The slot width 
appears to hare been near .015 chord. 
They started lialf way out along the 
rotor and stopped at .9-1 radius because 
the outer 6% of tlic blade was found 
not to be contributing significantly to 
the BLC cffccthencss- 

'Hie ait ivas sucked from the hollow 
rotor blade \ ia a flexible length of hose 
near the blade roots and by a Cessna- 
designed lightweight rotarv-v-ane fixed- 
displacement pump. Both ends of the 
system were valved off so that there 
would be no back Sow. On the rotor 
end, rubber flaps presented the cen- 
trifugal force along tlic rotating blades 


from drawing air out during the off 
portion of the cycling vahe. .A hinged 
door at the BLC pump oi erbonrd dump 
[irevented back flosv when tlic pump 
was not engaged- 

Hinfon [minted out that the centrif- 
ugal force which miglit be thought to 
favor blowing BLC. rather than sucking 
BLC. actually impartially helps both be- 
cause it subtracts momentum in the 
ease of suction Bl.C. and aids the pump 
in tlic ease of blowing BLC. 

llie rotary coupling which trails- 
initted the flow- from the whirling rotor 
to tlic stationary’ duct leading down to 
the pump, pcrfomied the dual function 
or not only acting as a rotary coupling 
hut as a cycling vah’c as well. It was 
made to pull air from the rotors only 
during tlicir reanvard sweep from 254 
to ’26 degrees azimuth. 

As mentioned, the pump was de- 
signed bv Cessna. Minton said that 
after deciding that a fixed displacement 
rotan' vane [mnip was best for the job 
fhci’ found that nothing but heavy duty 
industTial items were available. They 
therefore designed a 1,020 cu. ft. per 
min., 2.7 compression ratio, 12 in, dia.. 



HALF OF rritor head valve revolves with 
rotor to cselc boundary layer suction flow 
fioui bbdes. 


27.5 ill. long totarv vane pump which 
weighed only 144 tbs. Its six phenolic- 
asbestos vanes rotated at 1.500 rpm. 
The entire BLC system weighed 190 
lbs. but took 50 gross net hp. to do ISi 
net hp. of pumping. 

Flight Tests 

Cessna made 24 test flights at 10,000 
ft. The basic test data was obtained by 
motion picture flow-indicating studies 
of tufts glued to tlic rotor blades. The 
niotkm picture cameras were attached 
on fop of the rotor huh so that thev 
follovv’cd the blades around and ob- 
tained a continuous picture of what the 
BLC ivas doing to the flow over the 
rotor blades. Depending on the amount 
of agitation of the tufts. Cessna was 
able to determine how far the stall 
separation had progressed from the 
trailing edge. 

.Although this research was directed 
spccificallv towards extending the lift 
curve to Sclav tlie retreating blade stall 
on forward flight. Hinton said that 
other types of BLC could be designed 
for other uses on helicopters. For ex- 
ample, the effect could he used to sta- 
bilize the laminar boundary layer for 
rlrag reduction to reduce power require- 
ments (this miglit be attractive on fly- 
ing cranes) or witli trailing edge slots 
as a priman- me.ins of helicopter flight 
control. 

Cessna worked into their BLC pro- 
gram with modest wind tunnel tests in 
the 4 ft. non-return tunnel at the Uni- 
versitv of Wichita. An oscillating drive 
was used to cycle the angle of attack 
of the airfoil in the tvvi>dimcnsional 
test set-up to partially simulate heli- 
copter forward flight. Meanwhile, a 
stroboscopic light source stopped tufts 
on the foil and an electric integrator 
svstem gave oscillograph recordings of 
the pressure against the other v ariablts. 

During the wind tunnel investigation, 
blowing BLC was eliminated because of 
the large pitching moments it intro- 
duced. Porous suction areas instead of 
slots were also eliminated because it 
was felt that the low fatigue strength of 
porous materials would pose “formid- 
able” structural problems. 

The NACA airfoil sections were iii- 
vestigatedr 0015. 63^015 and 6-H-15. 
Hinton’s group found that the large 
nose radius of the NACA 0015 airfoil 
section was the most responsive to the 
stall-delaying effect. So far as slot 
location was concerned, though the 
chordvvisc position did not effect the 
BLC cfEciencv, it did effect the pump- 
ing power— increasing the power re- 
quired as it moved forward to the 
leading edge. 

Sikorsky is also studying helicopter 
BLC. AATiat benefits BLC could have 
in extending the high speed of one of 
Sikorskv's inherently fiist helicopters 
will be interesting to see. 
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I'or drawings up to 36 s 34 inches 
in size, the nc«' sen icc can actually im- 
pro>c the c|Uillit\ of a teprodvited trjiis- 
piirencv by as much as 75% user the 
original. 11iis is possible because film, 
camera, projector and technique have 
been spccificalh designed for line repro- 
duction ratlicr than adapted from sys- 
tems intended for tone reproduction. 
Anotlier f.ictor in quality improtanent 
ha.s been tlic de-emphasis of cost con- 
siderations made possible by the scrs'icc 
approach. The optica! designs chosen 
have long been known but har e been 
conimcreially imptacticiil svhen based 
on a product sales approach. 

Specialized photography yields qiial- 
it)' not to be had bs noii-photo|raphic 
methods because tlicse |cnctaUy tely on 
the passage of liglrt tlitougli tire original. 
Tliis picks up sub-SHtface flaws and sur- 
face distortions and dirt on both sides 
of tlic original. Photography by meas- 
uring only reflected light escapes all 
but the flasss on the first surface and 
nrost of these can be washed out by 
using a projection metliod whiclr is 
capable of picking up only a snrall range 
of tones. Also, siher compound lines 
in a photo ate darker and sharper than 
lines in a pencil tracing. 

Negatises meet Bureau of Standards 
requirements for archival qualits' svhich 
is described as durability without im- 
pairment for 100 years or more. For 
plioto negatives this requires limiting 
tire amount of dcs clopcr retained in tlie 
emulsion to less tlian .005 mg. per 
square inch. 

Tire 105 mm, technique svas devcl- 


High Cost 

Because of tlic liigli cost of equip- 
ment for the 105 mm. '‘Micromastor" 
technique, fC&E officials esqject that 
users will prefer to use the senhee 
rather than buy and operate their own 
equipment. 

The 105 mm. technique is believed 
to be a better compromise between re- 
quirements of minimum storage space 
and liigli qualiri' blou-up than earlier 
35 nnn. miciofilin and 70 nim. photo- 
graphic reduction systems. Based upon 
the 10 diameter limit on efficient pho- 
10 |tjpliic tcdnctioii |cnctall\ accepted 
by the experts, the 105 nmi. system can 


Mitsubishi F-86s 

North American F 86s ace assembled by |apau's Shin Mitsubishi Heavy Indiistrs- with 
engines and |urts obtained from the United States. Mitsubishi is expected (o assemble 
500 F-86s b) Inly 1958, and in due bine to manutactuce its own jets. 


Service Offers Larger Negative 
For Better Drawing Reproduction 


Engineering drawings arc reduced to 
105 mm. film for storage and enlarged 
again with better qualit>- than the 
originals by a rcccntlv started service 
which will soon be available in 40 major 
cities in tliis country and one in F.uropc. 
T'he service will be available to users 
whose I'olumc of drawings would not 
justify purchase of equipment for com- 
parable work. 

TWA has placed an otda with the 
new scnice, operated by KciiRcl & 
Esser Co., to reduce all 30.000 engi- 
neering drawings for tlicir new LoA- 
heed 1640 Super Shir Constellations. 
Storage space for the negatives will be 
1 5 .sq. ft. Blueprints would requite 
392 sq. ft. Similar orders arc being con- 
sidered by TV\’,A for their Boeing 707 
and Convair 880 jet liners. 


maintain tlic quality of a larger drawing 
than the small film systems. Reduc- 
tions of greater than 10 diameters bring 
line thiAncss too close to film grain 
size and result in a grainy blow-up and 
loss of detail. 



Proud achievement of advanced design 
and engineering is Lockheed's F-104A, 
world’s fastest combat plane. Among the 
components contributing to “years ahead" 
performance are Aeroquip 601 Lightweight 
Engine Hose and "litilf r/eiw "Fittings 
used for fuel, oil and pneumatic lines. 


Judge 
a Product 

its Users 






.eroquip 


p CorporoKon, Jackson, Michigan • Aero-Coupling Corporation, Burbank, California (A tubsidiary of Aoroquip Corparalion) 





^ FLY WEATHER-WISE Xs 

These weather items prepared in consultation with the United States Weather Bureau 




Barograph makes a continuous recnr.l of hammerer reaJinflS over 
extenJed periods. Larjjc cliaiiijcs arc iiidicame of ncailicr irenJs. 


Correct interpretation of barometric 
behavior can be a valuable ,ud in fore- 
casiing weather. As pilots know, a fall- 
ing barometer indic.ices the approach 
of 3 low pressure system with asso- 
ciated bad weather. High winds can 
generally he expected when barometer 
tises or fills rapidly. Upturn indicates 
a wiodshifc and improving weather. 


fCti/! hi mhiil, however, that air pres- 
sure normally goes up or down with 
daily roi.ition of the earth. Thus, at- 
mospheric pressure is highest at around 
10 A.M. and 10 P.M. Lowest at 
around 2 A.M. and 2 P.M. So a falling 
harometer between 10 A.M. and 2 P.M. 
does not necessarily indicate approach 


used to make you 
alized furccasts if re 
readings is kept. Reset lixed 
reference hand frequently to 
keep track of pressurcchanges. 
Gentle tap will show if inimc- 
diaie trend is up or down. 


FORECAST: Dependable Performance with MOBILGREASE AERO 


For Top Flight Performance . . . 

Make it 

Leader in Lubrication [or 90 years 


In ony weother, wet or dry. liot or cold — quick, accur.ire 
control response . , . vit.il fictor to safe flight . . - can be 
assured by proper lubric.itnm with Mobilgrease Aero, 

Mobilgrease Aero General Purpose, with a temperature 
range of— 40°F. to 275°F., is recommended fot normal conili- 
cions CO help assure instantaneous reaction of ailerons, rudder, 
trim tabs, landing gear and other important controls. 

W'here low temperature conditions prevail, use Nfobilgrcase 
Aero Lu-Temp- It lias a temperature range to — 65’F. Boili of 
these rop-qualiry ^(obll products are approved by leading 
aircraft manufacturers. Fly weatlict-wise Mohil,' 



SOCONY MOBIC Oil COMPAMV, IXC.. inJ Aftl.s 



Rolls-Royce Avon 


Rolls.Rovcc Avon RA.29, shown here on asseinblv line at Derby. England, is scheduled 
for use on the de llavtlbnd Comet 4 and 4A. Speciltcally designed fot civil airline 
operations, engine has static thrust of 10, SOU Ib. and weighs S.S41 lb, Because of low 
Rainc temperature .Avon R.A.29 gives low fuel consumption. Engine is assembled in 
vcitical posiKon rin platforms which can be raised and lowered horizontalh'. Front casing 
of engine is placed on platform first and as assembly goes on it is lowered into pit fox 


opocl by Micromastcr, Inc. of Kansas 
City and K &• E Stotasc space required, 
while greater titan that for 35 mm. 
mictofilni, is still only -1% of tliat 
needed for full-size drawings. 

It provides an easy means of changing 
scale- Contact prints Can be produced 
wliicli arc nscfnl for identification and 
in sonic cases for reference. Reference 
rints can also be made to quarter or 
alf-sizc. Service users will be supplied 
projectors so they can print from nega- 
tives at their own convenience. Because 
of flic cost problem these will not offer 
the same versatility as the big projectors 
in the service centers but will be a 
convenient source of reference prints 
and transparencies. As a time saver, 
table top viewers will be offered whicli 
will project an enlarged image on a 
tran.sluccnt screen for reference pur- 
poses. Also available is a viewing tabic 
vvhicli permits making changes on a trac- 
ing from the full-.sizc projected image. 

Price of tlic service will be based on 
number and quality of originals. 

Improved Air Speed 
Indicator Suggested 

An improved ait speed indicator 
would free pilots of the need to calcu- 
late landing speed for widely differing 


landing weights created by the' high 
proportion of disposable fuel weight to 
maxinnun gross weight in heavy jets. 
I'licl weight may be 40tr of maximum 
Eto.ss aiicT its consumption may iiccouiil 
Tor as much as a 50 kt. reduction in 
landing speed. MiscaleuLition may 
cause dangerous ovcrsliootiiig or stall- 
ing in tile approacli. 

The improvcincnt was suggested bv 
Squadron Leader B. K. Cliosh. Indian 
Air hbrcc, an associate fellow of the 
Royal Aeronautical Socictv and the 
Aeronautical Society of India. No 
manufacturers arc known to be con- 
sidering it. 

The new indicator incorporates a 
fuel gage face vvitli fuel quantities 
printed next to the appropriate air 
speed figures. A shutter svith n vvindosv 
or a heavily marked pointed is man- 
ually adjusted or drisen by the fuel 
iiantity indicating system and moves 
own both scales as fuel is consumed. 

For aircraft in which maximum pav 
load is large part of gross weight tlic 
concentric fuel scale card is moved in 
suitable increments to correct landing 
speed indication fot payload variations. 
'I'lic correction is made inanuallv. For 
a bomber the onlv conditions likeh arc 
empty or with a full load. 

In this ease, a two position adjust- 
ment is adequate. 



AVIATION WEEK, Dscember 17, 1956 





AIRBORNE FINGERPRINTS 


— new air traffic safety by Stewart-Warner Electronics 

Now, the new Stewart-Wamer ElectronicB Airborne Safety Beacon makes 
it possible for every plane in the air to carry identification as positive as 
your own fingerprints. Stewart-Wamer ElectronicB, the pioneer and builder 
of the first airborne safety beacons, which were tested by the Air Navigation 
Development Board and CAA, now offers airline and other aircraft owners 
automatic identification for greater air traffic safety. 

The new beacon combines all the reliability and long-life factors of air- 
borne militar y equipment supplied by Stewart-Wamer Electronics to the 
services since 1942. This rugged equipment incorporates ARINC tubes and a DfyWon of Slewort-Wwaer Corpontim 

is designed to meet specifically characteristics No. 532-A, 

CAA is now planning to install interrogators on ASR radar at all major 
air terminals to improve air safety. Be sure you take advantage of this 
program by installing an S-W Electronics Air Safety Beacon. Write today 
for full details from our Civil Aviation Department 14. Stewart-Wamer 
Electronics, 1300 North Kostner Avenue, Chicago 51, Illinois. 


EOliLECTROniCS 


PRODUCTION 


Beryllium Offers High Structural Promise 


By Irving Stone 

Los Angeles— Inherent lightness and 
strength of berylliuni may permit dras- 
tic reductions in airframe weight and 
afford con.sidcrablc impTmTiment in air- 
craft pcrform.ince. 

An cxtensi\e o\crall study of the 
characteristics of beryllium indicates 
fliat the metal offers high promise as an 
aircraft and missile structural material. 

For example, here arc some adsan- 
tages seen for a transport plane: 

• Possible airframe uciglit reduction of 
about 50% ill comparison witli alu- 
mimim alloy structures. bcrvllium 
structure would weigh about -16-60% 
of the conientional metal structure at 
room temperature, and still show a sig- 
iiific.mt weieht adsant.ige up to ap- 
proximatclv I.OOOF. 

• Range increase of about 40%. 

• K.stimates arc tliat tliat tlic metal's 
"worth-in-use” to an operator miglit 
range as high as 51,000 per pound. 
Brittleness 

In the face of this promising outlook, 
there arc hurdles to be overcome. Chief 
among tlicsc is beryllium's brittleness, 
and tfie fact that the advantages of the 
metal cannot he realized without im- 
prmcment in this charctcristic. IIow- 
eser, line of research to attack this prob- 
lem of brittleness have been proposed. 

Otlier deterrents include the metal's 
high cost, possible scarcity, and toxicity, 
but these appear less scrioiis- 

Esaluatioii of beiilliiim for aircraft 
structures svas paformed b\- ^^'illiam 
R. Micks, Dr. George .A. Hoffman, 
and otiicr scientists of Tlic RAND 
Corp., Santa Monica, Calif., a non-profit 
organization conducting research for 
USAF. 

Improvement Sought 

A reviesv of tlic RAN’D studv was 
presented bv Dr. Hoffman at a meet- 
ing of the Los Angeles section of tlie 
Institute of tlic Aeronautical Sciences. 

Under way for more than a vear, 
tlic study originated in a search for 
ways to improve range perfonnance of 
aircraft. RAND's work focused on new 
materials. Metallic elements were ex- 
amined for wliich adequate infoniiation 
existed on mcclianical properties. A 
logical ordering was dciclopcd relating 
clement atomic miinbcr with the weight 
of structures that might he made of 
the material. This ordering showed 
that there ate many metallic elements 
with lower atomic numbers than alu- 


minum. today's conventional aircraft 
metal, and of these elements beryllium 
makes the lightest structure. 

Low Density 

Properties of beryllium favoring it 
above other metals for structural use 
range from a very low density (same as 
magnesium) and very high modulus of 
clasticitv (Ij times that of steel) to a 
great potential strcngtli, it is reporfed- 
Onc qualification is tliat today's beryl- 
lium IS not ductile enough for most 
uses to which it might be put. 

Strength and modules of elasticitv 
of the metal at elciated temperatures, 
as considered by the study, are the 
highest lalucs exhibited bv a pressed- 
powder extruded beryllium produced bv 
Brush Benlliuin Co, in 1955. It 
should be noted, Hoffman points out, 
that considerable variation in .strength 
is typical of the metal, because of its 
sensitii’ity to the method of production. 

Continuing growth of the strcngtli 
of metals in general witliin the past 
few years has been paralleled by tlic 
imprnicmcnt in the strength of beryl- 
lium in the last decade, Hoffman points 

This trend has caused much spec- 
ulation that future alloys of beryllium 
may haie higher strengths than the 
best present metal. On the other hand, 
he says, in predicting the elongation of 
tlic metal in the future, it is uncertain 
whether the elongations obtained at 
present can be significantly improi’cd. 

In the structural ci’aluation of bcril- 
linm, it is compared with 7178S-T6 
ahiniiniim alloy. 17-7PII steel and 6 Al- 
4Va titanium alloy on a weight basis 
for equal strength structures, consider- 
ing tension and comprcssiie buckling 
loads (wer a range of temperatures. 

These comparisons assume that the 
beryllium has sufficient ductilitv for use 
in airframe structures and that the 
best bcrvllium todav will be represenfa- 
tii'c of the best beryllium allovs a\-ail- 
able in the future. 

Weight-Strength Ratio 

Comparing structural elements de- 
signed for tension loads, a wciglit- 
strength ratio comparison ivitli comcn 
fional metals sliows that a berllium 
structure would weigh about 40-60'/! 
of the coni’cntional metal structure at 
loom temperature. Hoffman savs, Beivl 
limn would still sliow a significant 
iiciglit adiantage up to temperatures 
of approximately I.OOOF. 

Fatigue and creep properties uxire not 
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FUTURE 



The J-S7 with Afterburner 

M-R-C experience in the design and manufacture of bearings 
used in Pratt & Whitney engines, beginning 31 years ago 
with the Wasp, extends through the latest models — 
powering the most modern aircraft, both military 
and commercial. 


In 1925, when Pratt & Whitney produced their first 
olrcraft engine, M-R-C was prepared by 27 years 
experience to recommend end produce bearings 
for it, 

Since then, continuing progress has enabled M-S-C 
to meet problems created by the further develop- 

M-R-C Beorings hove been used in all engine models 
mode by Pratt & Whitney — including the latest. 


Consul! OUR Engineering Deportment 
on YOUR beortng problems 


MARLIN-ROCKWELL CORPORATION 

Executive Offices: Jamestown, N.Y. 


Beryllium Properties 

Mcchsnical properties reported for 
Beryllium include; density. .066 lb. pet 
cu. in,; modulus of ebsdeity', 44 million 
psi. at 70F, 43 million psi. at 600K, and 
26 million psi. at 1.200F; yield tensile 
strcnglh, 2% offset, 95,000 psi. at 70F, 

65.000 psi. at 600F, and 20,000 psi. at 
1.200F; ultimate tensile strength, 125,. 
000 psi. at 70F, 85,000 psi. at 600F, and 

31.000 psi. at I,200F; elongation, as 
hot-pressed. 1-5% at 70F. 8-1696 at 
400F, 16-34% at 800F. and 10-14% at 
1.200F. 


uidudccl in the comparison because 
sufHcicnt data on tlicsc cbaractcristics 
of bcryiliuni were not available. 

Considering thin-nalled elements de- 
signed by buckling criteria, the methods 

plex than for the case of simple ten- 
sion. In comparing weight cfBcicncics 
of different materials used in thin- 
wailed structures, the most important 
parameten or characteristics are density 
and modulus of cListicity. Bersllium is 
unique in these respects, it is claimed, 
because it has a low density (.006) and 
a high modulus of elasticity (44 million 

psi-)- 

Complete Comparison 

Howeyer, a complete comparison 
must also consider the inelastic be- 
havior of materials, as well as the clastic 
behavior, it is pointed out. 'Ilic meth- 
ods used for this comparison were based 
on principles of minimum weight de- 
sign as developed bv the structures 
group at RAND. 

The analysis showed that a thin- 
wallcd (shcct-stiffcncr) beryllium struc- 
ture which would fail by buckling 
would weigh about 40% that of a struc- 
ture of conventional metals up to tem- 
peratures of about l.OOOF. 

Thus, it is claimed that with respect 
to tension and compression elements, 
beryllium dominates flic field of air- 
craft structural metals in affording f.ir 
lighter structures- Although beryllium 
could be substituted hypothetically for 
other metals in about four-fifths of the 
structure of a modern transport, there 
still remains about one-fifth of the 
weight where lieryiUum could not be 
used. On this basis it is calculated that 
a transport aircraft utilizing hervllium 
where applicable would weigh about 
.52 as much as a conventional alu- 
minum structure. 

Hypothetical Jet 

Hoffman revealed that the study had 
considered hypothetical turbojet-pow- 
ered aircraft similar in capability to jet 
transports being designed for commer- 
cial USE. Characteristics- included de- 
sign payload of 35,000 ib., Mach .85 



FROM THIS ALL-NEW PLANT- 
MORE AND BETTER BELLOWS 


On its new 15-acre site at Milford, Conn., Bridgeport Ther- 
mostat now has 380,000 square feet of automated production 
facilities to assure quick delivery of all the bellows or bellows 
assemblies you need ... at the lowest possible cost. A tem- 
perature and humidity controlled room for charging bellows 
assemblies is only one of the many ways in which this ultra- 
modern plant promises you bellows assemblies of consistently 
high quality. 



BRIDGEPORT THERMOSTAT DIVISION • MILFORD, CONN. 


Please send me the following informotion: (0»pi- XA-12S; 

Q Full details on small-diometer bellows, 

Q Bellows Engineering Bulletin. 


COMPANY 

ADDRESS ^ 

CITY ZONE STATL 
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design cruise, 40,000-ft. initial cruise 
altitude, fuscbge diameter H.5 ft., 
length 123 ft., swecpback 50 deg. Hie 
beryllium plane is assumed to be made 
of metal u'ith lligIIl^t strength obtained 
in the laboratuiy todas and nitli elonga- 
tion and other proixrrtics snfBcicnt for 
structural use but not vet achicsed. 

With the structural weight of the 
beryllium transport considered to be 
.52 times the corresponding weight of 
the aluminum plane, the bcrsllium de- 
sign affords an increase in fuel weight 
equal to about half the aluminum stnrc- 
tiiral ucight. This additional fuel 
extends the range of the bctvllium trans- 
port about -10% bevond that of the 


aluminum counterpart of equal takeoff 
ncight. 

Effect on range extension is shown in 
the pph (p, 57). 

This extension of range through use 
of bcts llimii is obhiiiied with a material 
of high mstailcd cost. Hoffman rc- 
\cals that this installed cost of a fin- 
ished bersllium structure of the future, 
after an intcnsis c development |)rogram, 
is roughly estimated to be SI50 to 
S200 per pound, whereas aluminum is 
usually figured at S20 to S-10 ]scr pound 
installed. 

5\’hilc this cost discrepancy seems 
cxccssixe it could be offset by operat- 
ing ecoiiomics. An operational break- 


even value for beryllium was com- 
puted. This value may be considered 
as the "worth-in-use" of beryllium to 
the opscrator— the amount he would be 
willing to pay for a beryllium structure 
to achicse economies in operation over 
tliat of an aluminum plane. 'Hic study 
showed tli.it this "si’orth-in-usc" was 
considetabh above the estimated fu- 
ture installed cost for Iscryllium and 
increased svith range capability. 
One-for-Two Use 

Since- one pound of beiylliuni svill 
do the work of two pounds of alu- 
minum, the '■notfli-in-usc" should be 
equivalent to sa\ iiig one pound of struc- 
tural weight throughout the life of the 
airplane, Hoffman points out. Esti- 
mates vary on flic value of saving a 
pound of weight, but have ranged as 
high as SI. 000, it is claimed. 

Ilic importance of the brittleness 
problem associated with beryllium can- 
not be nver-emphasized. Hoffman de- 
clares. since none of the metal’s ad- 
vantages could lie utilized without a 
solution to this deterrent. It is uncer- 
tain whether the ductility of the pres- 
ciit-day metal can be si^iificantly im- 
|)rovcd, and it is not cleat that this 
beryllium ever will qualify as aii accep- 
table structural material. 

I loffman explains that the basic bcrvl- 
liimi crystal under tension loads ex- 
hibits a fair amount of ductility in 
some directions but behaves in a brittle 
manner in otlicrs. 'Hiis results in low 
values of elongations of the metal. 
Some success lias been achieved in rais- 
ing the ductility by use of ijovvdcr- 
mctallurgy techniques. The powdered 
metal is eonipacted, extruded and 
crosi-follcd into slieeti. These sheets 
have 50-)0% elongation under uniaxial 
loading in the plane of rolling, and 
unknown elongation perpendicular to 
it. he says. Tlicrc has been no evalua- 
tion of this material for aircraft struc- 

Avenues of Research 

Mentioning possible avenues of re- 
search, Iloffinau says that reduction of 
brittleness may result from higher-purity 
metal, better knowledge of tlic crystal- 
lography, discovery of beneficial alloy- 
ing additives, or from better production 
techniques, 

Stnictural evaluation could consist of 
tests of the best metal for tension and 
compression stress-strain curves (uniax- 
ial and biaxial), static tests on joined 
sheets, fatigue tests, sliort-timc and 
creep tests at elevated temperatures, etc. 
Built-up structural elements could be 
assembled and tested in buckling. 

sizeable tcscardi effort in tlic brit- 
tleness problem, p.irt of a larger |>rii- 
gram to make hcrylliiim available for 
nuclear purposes, lias been canied on 
by the Atomic Energy Commission for 


DANGER 

to electronic controls from 

• extremes of temperature 

• acceleration and shock 

• severe vibration 

REUABILITVmd PROTECTION mn 

ROBiNSON 


ALL-METAL ENGINEERED SHOCK 
AND VIBRATION CONTROL SYSTEMS 



WEST COAST ENGINEERING OPFICE: 3000 WIISHIRE BLVD., SANTA MONICA, CAUF. 
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Transcendentai's YTOL 


Transcendental Aircraft Corp. ha.s begun pre-flight shidies of its Model 2 convcrSplane on test apron of its Glen Riddle. Pa. plant. 
Model 2. built under US.AF cuntraet. is expected to flv cativ next year. It is u high wing monoplane witli t)itcc*b)aded rotor at each wing 
tip. When rotors are tilted forw-jid it becomes a conyeiiHoiia) airplane with o cruising speed of over 140 mpb. with 250 hp. engine. 
Ivorller Model 1-G made 100 successful flights during 1954 and- 1955. I AC cbinis Model 1-C was converted up to 90%-90% borne on 


a number of years and has resulted in 
a vastly improved understanding of the 
problem. 

Powdered beryllium now costs about 
SlOO pot pound. Hoffman said man- 
ual otc-ttcovcry techniques and low- 
volume ore reduction of sqiaratc batches 
arc the primary contributors to this 
cost. Economists have estimated, he 
says, tliat if continuous production 
.techniques were u-arranted, signific-ant 
quantities of cross-rolled sheets might 
still cost SlOO pet pound. This exist 
was estimated for a time period after 
an assumed development program sim- 
ilar to tliat for titanium. 

One deposit in this country has been 

8 million pounds of bctyfliuni iis re- 
covered by present techniques. It has 
been contended that present estimates 
of beryl sources mav be conscA’ativc in 
the light of future knowledge that mav 
develop for ore discoven' and recovetv. 
This suggests that there mav be enough 
bervllium to warrant limited use in air- 
craft structures. 

Beryllium probablv is the most toxic 
of the elements, but health hazard con- 
trols have boon used successfully. The 
metal is produced today with a safety 
record comparable to that of a non- 
hazardous industry-, Hoffman savs. 

Beryllium and its compounds in 
finely divided form can cause acute 
lung irritations and skin reactions. 


Grinding and machining must be per- 
fonned under ventilated enclosures. 
However, massive forms of the mate- 
rial arc almost harmless because nut 
enough of the metal lubs off to be of 
any consequence. Structural shapes, 
therefore, will be able to be manipu- 
lated with unprotected hands. 

PRODUCTION BRIEFING 


Moore Development Co., Torrance, 

Calif., is a new firm winch founder 
Joseph II. Moore said will specialize in 
cxixiriincntal and prototype fabrication 
of aircraft com|»nents and environ- 
mental testing for major aircraft inaiiu- 
facturers. hfoore resigned as head of 
the experimental department of Pastu- 
shin Aircraft Corp. to found his nevs' 
company. 

Nacimeo Products, San Dii^o, Calif., 
is the result of the merger of two small 
San Diego machine sliops plus engineer- 
ing talent from two of tlic larger West 
Coast firms, Convair and Boeing. The 
two firms which provide the backbone 
for Nacimeo arc National City Machine 
Co. and San Diego Machine Co. R. G. 
Greenbaum, W. Don Howell and J. L. 
Sliuinvvay, chief engineer, general man- 
ager and rcscarcli physicist respectively, 
arc from Convair. James E. Elliot, de- 
sign engineer, is from Boeing. The 45- 


man firm currently is manufacturing an 
airborne telemetering tachometer and a 
fast response temperature transducer. 
Plan.s arc being made for rapid expan- 
sion to over 100 employes. 5\'ork will 
be in precision aircraft tooling as well 
as advanced instrumentation. 

American Silver Co., liic., Flushing 
54, N. Y.. is precision-rolling all mem- 
bers of 300 an^ 400 series stainless steels 
down to .0005 in. for honevcomb cores 
and other uses. Claiming tolerances of 
plu.v-or-minus .0001 in., the company 
said it undertikcs quantities from one 
pound to several tons. 

National Bureau of Standards savs it 
lias successfully cicctrodcpo.sitcd chro- 
mium protective coatings on titanium 
by first forming a titanium fluoride 
film, electroplating witli cliromium and 
tlicn heat-treating to 800C. 


Everliibc Corp., North Holinvood. 
Calif., claims that its "Tempa-Dot" 
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SPECIALIZED 

EXPLOSIVES 


instiling imitcn'jl gives >i visible pruof 
tliat ;i part to vvliich it has been ap- 
plied has been successfully relieved of 
hvdrogeii enibtittlcmcnf in baking. 

Goddard & Goddard Co., Detroit 2v, 
Mich., announces that it has a com- 
plete new series of flat-faced-bladc stag- 



gered tooth-elotting cutters for use on 
aluminum and other liglit metals. Tlier 
range from J in. to in. wide and 
from 4 in. to 16 in. dia. 

Main rotor of M'hithikcr Co. aircraft 
tuci pump was made of molybdenum 
disulphide filled nvion injeetion molded 
around the perfor.ited cast aluminum 



shaft. Called Nylatrou "GS." the ma- 
terial is stated bv the maker. National 
Polymer Products, Reading. Pa., to 
allow the pump to operate against 1,500 
i»i. or run dry as long as 100 lus. 

Josepli T. Ryerson &- Son, steel dis- 
Irihutor of Chicago, claims that abra- 
sive cutting of stainless steel, as against 
slie.it cutting, jiroduecs a close toler- 
ance, smooth-side cut. The abrasive 
cutting machine used bv Rverson is 
made bv the Tv-Sa-Nfan Shicliinc Co.. 
Knoxville, Tenn. It can liandlc stain- 
less steel plates up to 12 bv 25 ft. 

Tapered .-kit Products Coep., Lvn- 
wood, Calif., received S400.000 in 
l'-102A subcontracts from Convair Di- 
vision, Gcncr.il lOynainics Cotp. Tap- 
ered ,5ir will ptotliicc sculptured struc- 
tural components such as wing skins 
,mel doors. 



of high 
ability 


Through ihe 
efforts of engineers 
The Garrett Corporation 
has become a leader in many 
outstanding aircraft component 
and system fields. 
Among them are : 

air-conditioning 
pressurization 
heat transfer 
pneumatic valves and 
controls 


turbomachinery 
The Garrett Corporation is also 
applying this engineering skill to the 
vitally important missile system 
fields, and has made important 
advances in prime engine 
development and in design of 
turbochargers and other 
industrial products. 
Our engineers work on the very 
frontiers of present day scientilic 
knowledge. We need your creative 
talents and offer you (he opportunity 
to progress by making full use of 
your scientific ability, Positions 
are now open for aerodynamicists 
. . . mechanical engineers 
. . . mothematieians . , . specialists in 
engineering mechanics . . . electrical 
I engineers . . , eleetronics engineers. 
For further information regarding 
opportunities in the Los Angeles, 
Phoenix and New York areas, 
write today, including a resume 
of your education and experience. 
Address Mr. G. D, Bradley 
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Mobile gas turbine power cart 


fakes only 30 seconds to start giant B-52 jet engines 


The AIResearch MA-IA mobile gas 
turbine compressor, the first unit of 
its kind qualified by the Air Force to 
start the intercontinental B-52 bomb- 
ers of the Strategic Air Command, 
is now in volume production at the 
AIResearch Manufacturing Division 
of Arizona. 

Entirely self-contained, it furnishes 
a completely automatic source of com- 
pressed air power at the point of use. 
All components, parts and accessories 


are included in the fully-enclosed 
weather-proofed trailer. 

The mobile unit weighs only 1150 
pounds and may be controlled either 
from the instrument panel or from a 
remote control panel. It will start and 
maintain continuous operation at 
ambient temperatures ranging from 
— 65*F to 130'F, together with the 
other extremes of environmental 
conditions encountered at airports 
throughout the world. 


The two-stage gas turbine compres- 
sor may be removed easily from its 
trailer for use in other vehicles or as 
a stationary unit. It has an output 
capacity of 120 pounds per minute 
flow at SO psia ... enough power to 
meet all ground service needs for a 
modern airplane. 

Write to our Sales Planning De- 
partment for further information on 
this product. 

Qualified engineers are needed 
now. If'rile for informtuion. 


fliResearch Manufacturing Divisions 


LosArxgelesdS.Calilornia ■ Phoenix, Arizom 
Designers and manufaelurcrs of aircraft systems and components: ■ 






20th year of service to industry 

OS i s"to-pl o>c 


t;x-T liose is the orkjhml 

years flight experience. With pat- 
ented tube, it assures you high 
integrity, genuine aircraft quality 
assemblies. Permanently swaged 


fitting are both leakproof and blow- 

Resistoflex offers the widest 
range of Teflon hose assemblies, 
preformed configurations, and spe- 
cial combinations of hose and bent 
tubes. Contact us for specific in- 
formation on your ap])lication. 

RESISTOFLEX CORPORATION. 
Roselami, N. J, ; Western Plant: Bur- 
bank, Calif.; Southwestern Plant: 
Dallas, Tex. 


Fluoroflex-T JEFLON' 
solves these pteblems 
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ARE PLEASED TO ANNOUNCE THE FORMATION OF 


An engineering organization devoted to the design and development of ad- 
vanced high speed turbomacbinery in the fields oi oircrait, missile, and 
nuclear propulsion systems, including: — 


TURBOPUMPS ■ TURBINE COMPONENTS 
HIGH SUCTION SPECIFIC SPEED PUMPS 
AUXILIARY POWER UNITS 

PUMPS BEARINGS SEALS 

ior 

Cryogenic Fluids Liquid Metals Rocket Oxidizers Fuels 


492 EAST UNION STREET • PASADENA, CALIFORNIA • RYon 1-S2S3 
DESIGNERS AND MANUFACTURERS OF HIGH SPEED TURBOMACHINERY FOR AIRCRAFT AND MISSILE SYSTEMS 
Divirror. o( Comornio Ouplicofins Corporolion 
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Hydrant Fuel System 


rSSliSS'S; 

a contract between Eastern and Orange 


a contract between Eastern and On 





. . . CESSNA MODEL 620 , WORLD'S PIONEER 
PRESSURIZED FOUR-ENGINE EXECUTIVE TRANSPORT 


Cessna Model 620, world 
pioneerofitstype— first pres- 
surized four-engine airplane 
builtforthecorporatemarket 
—unites several qualities 
which users of executive air- 
craft have long desired. Its 
four Continental Red Seal 
GS0526-A engines provide 
four-engine safety, with the 
important plus of Conti- 


nental dependability, econ- 
omy and service backing. It 
is pressurized for altitudes 
up to its four-engine service 
ceiling of 27,500 feet, and 
air-conditioned for comfort 

aloft and on the ground 

Flights climaxing three years' 
work on this advanced air- 
plane have fully borne out 
its builders’ highest expec- 
tations. The Cessna 620 now 
takes its place as the latest 
on the long roster of fine 
utility aircraft using depend- 
able Continental power. 
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Pboto at (ar late shows a 
typical conference scene as 
an airlines representative 
takes the microphone to 
ask a question. At right, 
Richard Teasel, Cham- 
pion's Director of Research 
(icn'iA miaopkme) speaks 
for Champion. 



Champion's 
R. K, Christie 
(le/i), Vice 
President for 

and Research, 
and Larry 
Lenta (cenier), 
discuss series of 
special reports 
that noted 
aviation expert 
and writer 
Herbert 0. 
Fisher (rtfW) 
will do for the 
Champion 
Spark Plug Co. 


87 different organizations from nine nations were repre- 
sented at the three-day conference, the twellth annual 
ignition meeting sponsored by Champion. 
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Benefits Every Area of Aviation 


ORGANIZATIONS 

REPRESENTED 



Sponsored by Champion Spark Plug Company/ 
Toledo conference brings together outstanding 
ignition experts from 9 nations 


K>r three days in October a group 
of aviation authorities, represent- 
ing one of the greatest concentra- 
tions of aircraft ignition knowledge 
and experience ever assembled, 
met in Toledo and freely exchanged 
hard-won technical information. 

This was the 1956 Aircraft 
Spark Plug and Ignition Confer- 
ence, sponsored by the Champion 
Spark Plug Company to provide 
a forum for the interchange of 


information on all phases of air- 
craft ignition— for the benefit of 
everyone in aviation. 

The sessions were recorded word 
for word, and a complete tran- 
script of every question and 
answer will soon reach Champion 
representatives and distributors. 
If you have an ignition problem, 
chances are they have the solution. 

Why not ask them? 









New Test System May Aid Avionics 
Firms Meet New Reliability Criteria 


By Philip J, Klass 

New York— Astramatic, a new auto- 
matic system for production-line test- 
ing, sorting, data recording and quality 
control analysis of arionic components, 
can speed such operations bv a factor 
of 10 to 20. 

The nctv system could aid a\ionic 
equipment mauufactuters in meeting 
the new stiff reliability criteria wliicli 
the Defense Department plans to in- 
clude in future ar ionic production con- 
tracts (AW Mar. 12, p, 2-19). 

Astramatic. described here during the 
recent International .Automation Ex- 
position, svas dcr-clopcd bv Electronic 
Control Systems, Inc., an affiliate of 
Strombcrg-Carlson. which is a subsidi- 
ary of General Dynamics Corp. 

Tlie present system can test axial- 
lead type components (resistors, diodes) 
at a rate of mote than 3,600 pet hour, 
automatically sort them into as manv as 
16 different categories depending upon 
llieir measured values, ECS savs. Test 
results simultaneously are recorded on 
punched tape, then analyzed and plot- 
ted as a 16-interval bar-graph (histo- 
gram) which resembles a distribution 
curve of tire batclr of components un- 

ECS is now developing an auxiliary 


computer which will automatically cal- 
culate the average and standard devia- 
tion and graphically present such in- 
formation. ECS Engineer Eugene lloo 
reported. 

Although the Astramatic system prin- 
ciples can be applied to the processing 
of a variety of different components, 
including non-avionic, the present sys- 
tem consists of the following; 

• Component Mandlei-Sorter. Unit has 
hopper feed that permits bulk loading 
of axial-lead components to minimize 
loading time. Device is easily adjusted 
to accommodiite components with dif- 
ferent body lengths and diameters. 
Componcirts arc transported intcmallv 
into test position, tested, then dcpositctl 
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KEYBOARD tabulator for use with manual 
testing will lecutd data on tape for plotting. 



COMPONEKTS dumped into hopper of tills 
device arc tested and automatically sorted. 


into one of 16 bins according to their 
measured values. 

• Tester-Recorder. This device controls 
the component test conditions, measures 
resultant voltage on a d.c, digital volt- 
meter. Operator-selected range of val- 
ues is divided into 16 equal sub-ranges, 
corresponding to 16 bins in Component 
Handler-Sorter. Tlic Tester-Recorder 
punches tape after each component is 
tested to record into wliicli of 16 sub- 
ranges the particular com|)onent value 
falls. A relay matrix also operates auto- 
matically to cause the Component 
Handler-Sorter to deposit the compo- 
nent in the appropriate bin, 

• Analyzer-Recorder. Tiic punched tape 
record, wlicn fed into this device, causes 
it to tabulate each of the compo- 
nents in one of 16 registers, each cor- 
responding to a different component 
value, \\2icn the entire t.ipc has been 
read, or at any intennediate point, the 
operator can cause the recorder to plot 
out a bar-graph (histogram) of the 
batch by pushing a button, Tlie histo- 
gram shows hoiv many components 
within the batcli fell into each of the 
16 different value sub-ranges- 

Witb conventional manual test pro- 
cedures, where the operator must make 
the decisions, record the data, and per- 
form the necessary sorting, the process 
takes an average of 20 seconds per com- 
ponent, Hoo saj’s. Astramatic docs the 
job in one second. 

To prepare test data for 600 com- 
ponents into a form for plotting a histo- 
gram, and making the actual plot, may 
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Now- Chemical Milling of 
Aluminum & Magnesium! 



The exciting new weight-saving process in 



im parts are now bcir 
milled with precision and « 
round-the-clock sched 


IROCHURE, or conlaci our tngim 



WHAT IS CHEMICAL MILLING? 

It is the controlled removal of metal by chemistry, by 
masking Ihc pan to be treated, then immersing it in an 
etching bath for a prccision-limed period. 


WHERE is 
To remove ur 


I milling most widely ii: 
veighl in the production 


advanioge ? , . , Chemical 


WHO is the leader in chem 
Stales Chemical Milling Coi 
volume of chemical milling 
company in the nation. Its r 
Beach now enable USCM to 
ume of chemical milling wc 


milling? . . .The United 
alien handles a greater 
duction than any other 


UNITED STATES CHEMICAL MILLING CORPORATION 

1700 Rosecrans Avenue, Manhattan Beach 4, California 







...7 stock models of 
sub-miniature potentiometers 
to serve many special needs- 
at no extra cost! 


here's the 120 W irewound IRIMPOT , with features common to oil 
other BOURNS IRIMPOTS. It's a 25-turn potentiometer, easily adjusted, 
and weighing only 0.1 oz. Rectangular in shape, it fits readily into mini- 
oture electronic circuits. You con mount it individuolly, or stack it compactly 
stondo rd screws. Mountings ore interchangeable with those on all 
other Wmpots. 

The self-locking shoft holds stoble settings under extreme environmental 
conditions. All parts are corrosion resistant. Every unit is inspected 100% 
for guaranteed specifications. Resistances: 10 to 20,000 ohms, with resolu- 
as low 05 0.2%. 

Now, to give designers greater latitude, BOURNS has developed and is 
manufocturing the following standard models— variations of the Model 120. 





120 Wmpot 

— Gnbon 

20^00 cihmi to 1 muolim. 

130 IRIMPOT 
—Soldar Lag 

132 TwmR 

- Wariatl, Kaijior 






209 TWIhpdt 
-D ual Pvleulhmtiir 

160 ImMPOT 
— High Temperafurs 

230 Wmpot 

-Humidily-proof 
CompIMoly ...ua, unit 
mo^^MIL-EjSS^M Spool- 


General Offices: 6135 Magnc 


BOURNS iRiHPOJ /;■«. 

LRBORRTORtES 

Magnolia Ave., Riverside, Calif. 


take more than an hour, Hoo says 
whereas Astramatic Can do the task in 
less than three minutes. 

To provide some of these advantages 
to manufacturers who do not wish to 
invest in fully automatic test equip- 
ment, ECS lias come up with a Key- 
board Classiber. This device, resem- 
bling a desk calculator, enables a test 
station operator to record individual 
component test readings on a keyboard, 
which automatically punches a perma- 
nent tape record. This tape can then be 
fed into the Analyzer-Recorder for auto- 
matic classification and plotting of a 

Electronic Control System, Inc. is 
located at 2136 Westwood Blvd., Los 
Angeles 25. Calif. 

NAA Develops TV 
Gunnery Instruction 

A gunnery instruction monitor has 
been developed by North American 
Aviation’s Columbus Dii ision to enable 
instructors to gii-e corrective advice to 
students immediately when errors ate 
made during gunnerv passes. 

Known as NAGIhJ, the system used 
a closed-loop transistorized telei'ision 
circuit. Student pilot's target and gun- 
sight reticle arc viesved by a small TV 
camera and seen by instructor on a 3-in. 
scope mounted on the instrument panel 
shroud. Without the system, the stu- 
dent’s effort had to be assessed after 
viewing gun camera film. 

The new si-stem weighs less than 50 
Ih.. can be installed with little effort. 

Los Alamos in Line 
For Speed Computer 

A new super-speed digital computet, 
capable of operating 10(5 to 200 times 
faster than any comparable general pur- 
pose computer amilable today, will be 
developed by International Business 
Machines Corp. for installation at the 
Los Alamos Scientific Laboratory. 

The new computer, to be called 
STRETCH, will consist of a group of 
intcr-connectcd machines, each per- 
fonning specialized functions. One such 
device, called a “bookkeeping com- 
puter" will convert data into a useable 
code before it is introduced into the 
central computer. This will permit the 
machine’s main arithmetic unit to oper- 
ate almost continuously, in contrast to 
present computers. 

The machine will be able to accept 
information from sei’eral input sources 
simultaneously and act upon it in 
parallel. IBM says. Incoming and out- 
going data will pass through an elec- 
tronic multiplex unit which will route it 
to the correct locations- 

STRETCH will be able to multiply 
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two 12 to 1 3 digit nuinhers at the r.itc 
of 500.000 per second and add two 
.uicli numbers at a rate of two million 
per second. A complex nuclear problem, 
involving up to 100 billicm arithmetical 
operations that might keep an IBM 
701 or 70-1 busy for six months, can 
be solved by the new machine in about 
one day, the company says. 

An interesting sidelight is the fact 
that IBM plans to use its 704 computer 
to analvzc the potential performance 
•Old circuits for its new STRICTCII ina- 
chine. 


Expansions, Changes 
In Avionics Industry 

Svhaiiij Electtic Products, Inc. will 
Iniild a multi-million dollar tesuarch 
and deielopment center in Amherst. 
N. Y., for its Electronic Systems Dili- 
.lion to liouse activities now located at 
the firm’s neatby Buffalo plant. 

Construction of the new 100,000- 
sq.-ft. facility will begin earh next ycat 
oil an 13-acrc site iic-at tlic Buffalo 
Municipal Airport. 

Sylvaiiia expects to employ approxi- 
mately 500 at the new labor.itori when 
it goes into operation next year. Com- 
pany also will build new 50.000 so. ft, 
addition to its Eiccfronics Diusiem 
headquarters plant at Wohiim, Mass., 
scheduled for completion next Jiiii. 

Other rexicntly announced expansions 
and changes in the avionics industry 
include: 

• General Electric lias formed new 
Cnminunication Proriucts Dept, in its 
hidustrial Electronics Diiision to han- 
tllc CE mobile radio, microwave radio 
rcliy. and otlier commnniciition svs- 
tems. New department will he licadcd 
by Harrison V;m Aken. Jr. 

•Stavid Engineering, Inc., Plainfield. 
N. J-, is coiistTuctiug a new 65,000-sq.- 
ft. facility, the second |)liase in the 
firm's planned expansion program. 

• Universal Match Corp., St. Louis, 
Mo., has acquired Dynamics Research 
Associates, Seattle, engaged iu the dc- 


Crusader’s dark fail- 
sign of a bright future 


M ALLO RY 


SHARON 


The dark area identifies the use of 
titanium for the tail cone that covers 
the jet engine. Titanium is the only 
light metal that can stand the in- 
tense heat. Thus titanium alloy is 
used for the entire tail cone, includ- 
ing outer skin and inner bulkheads 
and support members. The use of 
hundreds of pounds of titanium 
alloy here saves precious weight, 
helps put the Crusader in the over- 
lOOO-mile-per-hour class. 

With each new or improved aircraft 
design more titanium from Moilory- 
Sharon is used . . . this remarkable 


metal is a dependable, uniform 
material. For example, Mallory- 
Sharon certifies the uniformity of 
titanium mechanical properties, and 
guarantees optimum machine- 
ability. For quality you can depend 
upon, call Mallory-Sharon for your 
requirements in titanium. 


Seniiconduclor Bdsilness 

incKuse 50074 in iint fuuc ye-Jis, from 
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These MODERN Recirculating Ball Units can help you 



SOLVE ACTUATION and TORQUE PROBLEM 



C/> 


velopmcnt iind production of niu|nctic 
.implificts, automatic controls and air- 
borne instrumentation. Tlic new UMC 
division will be headed by Alfred C. 
Block as general nijiiiiget and Robert 
G- Bryson, assistant gaicral manager, 
both of wliom base been with DRA 
since it was founded. 

• Federal Telecommunications Labora- 
tories have opened a branch Communi- 
cations Laboratory in Palo Alto, Calif., 
headed by W. S. Chaskiii, former man- 
ager of carrier deselopmcnt at Lenkiirt 
Electric Co. .Address: S09 San Antonio 
Road. 

• Milro Controls Co.. Park Ridge, N. J., 
is name of new compaiiv formed by 
Milton Rosen, fotmet chief engineer 
of Bart-Mcssing Corporation's Rectifier 
i'lquipmcnt Di\ision. Ncs\' com|jany 
n il! dcrclop and produce magnetic am- 
plifier and tr.insistor devices. Company 
address: Hawthorne .Ave. 

• Little Falls Alloys, Inc.. Paterson, 
"N. f. has added facilities for the flat- 
tening and. tinning of alloy ss-ite. Flat 
wire is as'.lilablc in hetvilium copper, 
phosphor bronze, bmss and other al- 
lovs. Companv address: 1S9 Caldwell 
.Ave., Paterson; X. J. 

• International Business Macliincs 
Corp. and University of California at 
Los Angeles have established a W'est- 
cm Data Processing Center on the 
UCLA campus as a result of a multi- 
million dollar gift b) IBM which in- 
cludes the use of an IBM 705 com- 
|)ufet. New facilitv will be asailablc to 
West Coast industry and also will be 
used to train students in the use of 
dfctronie data processing systems. 

• Sylvania Electric Products. Inc. and 
Coming Glass Works plan to form 
jointly owned com])any to expand their 
research, development and production 
activities in the atomic energy field. 
The new organization, to be called 
Syh-ania-Coming Nuclear Corp., will 
take oset the atomic energy actisities 
of the two companies. 

• Ace Electronics Associates, Inc,, 
Somerville, Mass., maker of precision 
wire-wound potentiometers, has in 
creased its floor space by 255f . the .sec- 
ond such expansion within a veat. 

'Ibc following have announced ap- 
pointment of ncss' representatives: 

• International Electronic Rcscaich 
Corp., Burbank, Calif., products will 
lie sold by The Don Smith Sales Co. 
m Alaska, Wasliiiigton, Oregon, British 
Columbia, Northern Idaho and W'est- 
etn Montana. Sales in tlic states of 
Colorado, Utah and A\'''mning will be 
handled by The Fred .A. Pease Co. 

• Avien, Inc., has appointed Brian En- 
gineering, Ltd.. Montreal, as its sales 
and engineering representative in Can- 
ada. 

• Tlie Narda Corp,, Mineola. N. Y., 
has appointed The M. P. Odell Co. 



ENGINEERING 

UNLIMITED 

... an established concept at 
Convair-Pomona where your 
opportunities in the career of your 
choice are virtually unlimited. Work 
in the finest engineering facility in the 
country at America’s first exclusive 
Guided Missile plant. Ultra-modern 
surroundings, completely air-conditioned, 
in beautiful Pomona only minutes from 
Los Angeles, the mountains, the seashore 
or desert recreation. Here is country 
living near the city at its best: 

Excellent opporlunilies 


ELECTRONICS 
DYNAMICS 
AERODYNAMICS 
THERMODYNAMICS 
OPERATIONS RESEARCH 
HYDRAULICS 
MECHANICAL DESIGN 
LABORATORY TEST ENGINEERING 

Generous travel allowance 
Co Engineers who are accepted. 

Write now eaclosing 
a complete resume to: 
Employment 
Dept, S-F 


CONVAIR 

A DIVISION OF f ^ 

X# w GENERAL DYNAMICS 


A DIVISION OF 
GENERAL DYNAMICS 
CORPORATION 

POMONA 

CALIFORNIA 
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Setting performance standards throughout the world 

Combined research and development did it! More than twenty years ago, 


PRATT « WHITNEY 
AIRCRAFT ENGINES 

these two great companies joined in research and development to produce 
Esso Aviation Oil. The standard of quality then, this oil is still setting 
performance standards in engine lubrication, not only for Pratt & Whitney 
Aircraft, but for many of the world’s major airlines. 

ESSO AVIATION OIL 

This teamwork is still in effect, producing the new lubricants which set 
performance standards in the jet engines of tomorrow’s transports. 


CSSO STANDARD Oil. COMPANY 


Westlake, Ohio, as its cxclusi'c repre- 
sentative in Ohio, Micliifan, Western 
Pennsvlvania, and parts of West Vir- 
ginia. The new representative ha.s field 
offices in Dayton, Cleveland. Pittsburgh, 
and Detroit. 

• Tlie Marion Inslnmiciit Co., Man- 
chester, N. H.. will market its products 
in Soiitiicm Indiana, Southern Ohio 
and Kentucky through The Bccdle 
Equipment Co., Cincinnati. 

I 'bWoT^-' I 

FILTER CENTER ^ 

► Midget Molded Magnetic Memory- 
New type of magnetic computer storage 
element consisting of molded ferro- 
inagnetic cotes on thin printed circuit 
plates will nrakc it possible to store 
more than n million bits of data in a 
device the size of a shoebos, according 
to Radio Corporation of America which 
dcs'tloped the technique. The new RCA 
storage element fcmctionailv resembles 
the hiniiliar niiignetic cote matrix, but 
it is far less costly to make because 
it eliminates the difficult problem 
of threading input-output windings 
through tiny magnetic cores. Raid-out 
time is quoted at "a few millionths of a 
second.” RCA has constnictcd a 2.S60 
bit memory occupying only two cubic 

►Lear Shows LABS Tie-In-USAP's 
Low Altitude Bombine System (LABS) 
which enable fightcr-^roniber pilot to 
toss bomb during pull-up phase of an 
Immdman niiincrncr lias been tied in 
with a Lear L-IO autopilot which auto- 
matically puts iiirplanc into pte-seiccted 
mancurer when pilot pushes a button. 
Tlte autopilot-L.\BS combination cases 
pilot training and provides ntore precise 
bombing, Lear s.ivs- 'ITic L-10/I~ABS 
system was ei’ahiatcd in an I^84F and 
demonstrated during recent USAF 
Fighter ^Vcapo^s Meet at Nellis 


► TWA Buys Collins P^V[-T^ans 
World Airlines has placed orders for 
flectwide installation of Collins Radio’s 

E roximity warning indicator (PWI). 
ringing the total on order to approxi- 
mately 900. 



And where high engine torque is applied to 6/g,broad-bladed 
propellers . . . the combination is one to put any vibration 
isolator to ilic test, both on jjerformance and durability. 

MB Type 5100 Mounts were designed for just such a pun- 
ishing job. Four of lliem mount each powerful T-34 turbo- 
pio)) engine on the YC-97J and YC-I21F, properly isolating 
airframe from engine. With up to 1000 trouble-free service 
hours already accumulated in controlling vibration, long 
service life is assured. 


► ATC Transponder Floxibilitv— The 
-Air Traffic Control Transponder wliich 
Packatd-Bcll is designing and svill pro- 
duce for Radio Corporation of America 
will liavc jirovision for generating 64 
reply codes (instead of the 11 now 
authorized), and modification to pro- 
s’ide two additional interrogation modes 
"would not he a difficult job.” a com- 
pany spokesman says- The transponder 
also has the capabilitv of spacing its 
reply codes at 1.45 microsecond inter- 
mls instead of the presently authorized 


Vibration is MB's major business. Whether you’re inter- 
ested in lielp on vibration control or testing, there are over 
17 years of successful experience ready to serve you. 



manufacturing company 
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Oil's cool on the Vertol H-21 Transport Helicopter 
with HARRISON on the job! 

Fahrenheit's right everv flight . . . willi Harrison on board! 
Harrison yd coolers keep vital temperatures in check on 
transmissions ami engines . . . allowing ’copters to 
Hy faster, farther and carry heavier payloads than ever before. 
Tlicsc oil coolers are compact, save weight and si>acc. 

Thev’re specially designed to do the job and do it better. 

You'll find Harrison handling the heat in every line of 

indu'trv and defense . . . from hydraulic presses to 

s(iper>onic jets. That'.s because every Harrison 

product is backed by over 46 years’ experience in producing 

top-quality hcat-control equipment. If you have 

a cooling problem, look to Harrison for the answer. 


2.90 mictosccond intcivals. wliieh 
nould incre.uc tlic available codes fram 
64 to 8,192- (AW Nov, 19. p. 77.) 

► Transistor Conference— 'I'lic 1957 
Transistor and Solid-Shitc Circuits 
Conference will be held at the Uni- 
vcrsili- of Peimsyh'.inia, Philadelphia, 
I'eb- H-15 Conference is sponsored by 
IRK. .MEE. and Unirersitv- of Pcims>'i- 
vania. Advance registration fomis can 
l)c obtained bv miting F. W, .Ander- 
son, General Flcctric Co., 5198 Chest- 
nut St., Pliiladclphia -I, Pa. 

► New Business-Recent announce- 
ments of new contracts by avionics con- 
tractors include: 

• Ultrasonie Corn., Cambridge, Mass., 
lias received multi-million dollar con- 
tract to manufacture "one of the com- 
)>lcx sub-svstems for the new B-58 (Hus- 
tler) Bomber.” 

• Craig Systems, Inc., Danvers. Mass., 
lias rcceiverl a S2.2 million contract for 
air traffic control equipment and coin- 
numications facilities from the Air Ma- 
teriel Command. 

• General Precision Laboratorv’, Inc., 
Plcasantvillc. N. Y-. reports three new 
sub-contracts, totaling over $1.5 million 
from the Glenn L. Martin Co., Balti- 
more. Tlrcsc arc in adition to prev ious 
S5 million Martin award for svstcra de- 
velopment and manufactiira 

• Cook Company, Denver, reports S35.- 
000 contract from the National Bureau 
of Standards facility at Boulder. Colo., 
for 60 VHP radio receivers to be used 
in NBS scatter propagation tescareb. 
.Some of the receivers, designed by NBS. 
will be set up in South America. 

• Servo Cotp. of America. New Hvtlc 
Park. N. Y-. reports a. $1-13.000 con- 
tract from Army Signal Supply Agaicy, 
Ijboratorv Procurement Office, for de- 
velopment of higli accuracy direction 
finding set. designated AN/TRD-15, 
for use in air-sea rescue program and 
as a navigation aid. Set is intended to 
permit direction finding on very sliort 
duration transmissions. 

NEW AVIONIC 
PRODUCTS 


Microwave Components 

• Klvstwn power supply, Model PC-33, 
provides continuouslv variable output 
from zero to 30 kv, at cirrrcnts up to 
2 amps d.c. with ripple of less than 

0. 0-1%. Similar unit. Model PC-44, 
provides voltages up to 3 kv. at cur- 
rents up to 6 amp. for bomharded- 
catbodc applications. Both units oper- 
ate from 250 V., 3-phase, 60 cps. 

1. cvinthal Electronic Products. Inc., 
Redwood City, Calif. 
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• Frequency meter. Model 802B, cov- 
ers range from 2,350 to 10,500 me,, an 
extension over its predecessor, and in- 
cludes a digital counter system for 


direct reading of frequency. .Accuracy is 
rated at 0.2%. The Natda Corp., 
Mineolii, N. Y. 

• Microwave dielectric tester, permits 
direct readings of penniltivitv and loss 
tangent for small .samples at fixed spot 
frequencies. Three different models 
cover frequency' range of 6 to 17 kmc. 
Dielectric measurements can he made 
at tempcrahires up to 450C. Microcell 
Electronics, 56 Ridgeway, London 
W.C. 2. Enghmd. 

• Tripolat video detector crystal. Type 
1N630, operates at temperatures up to 
i 50C over frequency range of 1 to 12.4 


RADAR • SONAR - LORAN 

A Nevw Area of Edo Achievement 


Virtually every major ship of the U.S. Navy is equipped 
with Edo designed and produced electronic equipment. The 
EDO UQN deep depth sounder, the first ever to be developed 
for continuous indication of depths up to 6,000 fathoms, is 
standard Navy equipment. First-line submarines are equipped 
sviih Edo underwater detection equipment and other sonar 

In the commercial marine field, Edo products are in wide 
use, as well. Vessels, large and small move safely through fog 
with Edo Radar. Navigate with precise accuracy with Edo 
direct-reading Loran. Fishing trawlers find fish faster with 
the revolutionary Edo Fishscope. 

For extremely accurate survey of harbor and channel 
depths, government agencies and dredging companies use the 
Edo Survey Depth Recorder. 

Each Edo electronic equipment was conceived and de- 
veloped by Edo to fill a requirement not met by existing 
equipment. This same pioneering in electronic development, 
backed by production ability, is now being applied to navi- 
gation systems for aviation — a 
field which Edo has known so 
well for the past 32 years. 




) i-CHcij, — ouBBj mast Erie ilrngned 

Since 19 


CORPORATION 

COLLEGE POINT. NEW YORK 
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^This Electronic Reliability Engineer just discovered the lERC way 
to insure his chances of meeting equipment reliability specifications 
and military acceptance schedules. 

Tubes failures (too often and too soon) caused by heat and vibration, 
the major causes 0 / eieetro>i tube failures, were his problem. 

With lERC Heat-dissipating Tube Shields, the “heat was off" both 
the suffering tubes and our man with the problem! Tube operating tem- 
peratures were lowered as much as 150'C and tubes are lasting 0 times 
longer. Schedules were met-time and money saved-highest tube 
reliability achieved! 

Si(.?pect and inoestzffate the heat and vibration menace when tube fail- 
ures plague you. Eliminate it with fERC Heat-dissipating Tube Shields 
— available in sizes for Miniature, Subminiature, Octal and Power 



84 


lilabic now— FREEI 


kmc., pro\iding t;m|uiti;il sensitivity of 
minus 40 dbm. over this entire rinigc 
of ftcqueiicics Jiid teinpcniturc.s. Tnc 
tripolar design provides <1 second signal 
terminal on the coaxial crxstal. Sylvania 
Mioctric Products Inc., Klectronies 
!)iv„ Wobnni. Mass. 

• K, band variable power divider, oper- 
ates over frequency range of 16 to 17 
kmc., has inaxintum iuscition loss of 
less than i db. and maximum input mis- 
match of 1.2. Relative pliasc of two 
equal input signals dctcnnincs wlictlicr 
energy from two oiitiint amis is equal or 



nhetlier entire output is available onh 
at one or the other of the output amis. 
Pliase shift of incoming signals is nt- 
complished by short slot hybrid junc- 
tion with adjacent arms, ternrinafed in 
moveable short circuits. Further details 
arc available from manufacturer. W'ritc 
■Mrtron, Inc.. Dept. B, 1102 W'est 
MIbaibctli Ave., Linden, N, J. 


Test Equipment 

• Digital time interval meter, Model 
2i0.\, for measuring elapsed rime bc- 
in’ccn two crenfs occiiring the range of 
10 microseconds to 1 second. Optional 
feature includes extension to 10 or 
100,000 seconds. Accuracy is 10 micro- 



seconds. Short tenn stahilitv is c|uotcd 
at one part in a million; lung tenn sbi- 
hility at five parts in one million per 
week. Device is priced at S495- Com- 
puter Measurements Corp., 5523 Vine- 
land .Avc.. North Hollywood, Calif. 

♦ Servo motor dynamometer. Model 
lIDE-100, will measure stall, sharting 
or running torque of small servo motors 
and can he provided with maximum 
torque scales of 0.5 to 6 oz.-in. Device 
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Electrothoughtomatic ! 

Model A, to operate by plugging in any "real gone" airline 
interior engineer— to produce airline seats from every whim, 
idea and requirement he can think up! But— until 
suck a gimmick as the "Model A" kits the market, 
leading airlines still find it more practical and economical 
to leave airline seat building up to the experts. That’s 

why they place the job with TECO — they still get 
’em the way they dreamed their "very own" airline seats 
should be— and because TECO builds best, too! 
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BOEING 707 
P A W A J-57 
G. L. A. 


GENERAL LABOR ASSOCIATES, INC. 



AIRCRAFT IGNITION AND ELECTRONIC EQUIPMENT 


wesr COAST SAtes t senvicc, 3903 w 



employs hysteresis brake to absorb 
motor power and calibrated paiduluni 
to measure motor running torque. Maxi- 
mum error is quoted at 1%. A photo- 
electric cell type of non-loading tack 
generator gises motor speed seitli ac- 
curacies of 0.5% or better. Dcsicc can 
accorninodatc servo motors with output 
shaft diameters of 0.06 to 0.25 in. 
Magtroi. Inc.. Instrument lOiv., 58 Vir- 
ginia Place. Buffalo. N. Y. 

• Miniature ae. s-acuum tube soltmetcr. 
Model SD152. designed for panel 
mounting in avionic equipment, report- 
edly meets MIL specs. Units measure 
4ix4}x6J in., operate from 115 v., 
60 or 400 cps.. have frequency response 
of 20 to 50,000 cps and in|)ut imped- 



ance of 1 megohm. >Standard accursev 
is 5% of full scale, but 2% is availablb 
if desired. Trio Laboratories, Inc., 4025 
Merrick Rd., Scaford, N. Y. 

Components & Devices 

• Elcctro-incchanical filters, weighing 
only 7 oz. and measuring If x li x 
5J in. suitable for single sideband re- 
ccis'cr tisc, come in Types Mk'U-250-l 
for 250 kc. upper sideband use or 
MFL-250-1 for Imver sideband use. 
Operating temperature range is — IQ to 
85C. Radio Corp. of America, Elec- 
tronic Products Div., Camden. N. J. 

♦ Miniature voltage stabilizer tube. 
T ype 75C1. employs special uranium 
oxide coating which ensures maximum 
striking voltage is 110 volts in daylight 
01 darkness. 'I'he Tr-solt stabilizer tube 
lias regulation of only 9 v. over current 
range of 2 to 60 nia. and the burning 
I'oltage s'.irics less tlian 1% per 1,000 
liours, according to manufacturer, Mul- 
lard Overseas Ltd. U.S. representative 
is: International Electronics Corp.. 81 
S|)ring St-. New York 12, 'N. Y. 
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WHO is your best bet for jet engine roller bearings 



YOU’LL ri.M) THE NAME HYATT on more 
jel engine roller bearing.^ than any other name. 

A.a America’s largest producer, we've amassed far 
more experience than any other supplier! 

YOU’LL FIND THE NA.ME HYATT means 
cooperation — we work hand in hand with aircraft 
cnginecr.s, developing new hearings and 
applications — hreuking old "bearing harriers”! 


HYATT of course! 


WHY? 


SSI 

Another contribution 

to aviation progress 


3 


YOU’LL FIND THE NAME HYATT will protect 
your production schedules. We’ve got tlie tooling 
and the qiiality-control systems that enable us to 
produce the highest ijualily, in ijiitinlilv, on lime! 







Johns-Manville Goetze Gaskets 


maintain a tight seal in pneumatic duct system 


This critical sealing problem was solved for 
Boeing wicb a special gasket, designed and en- 
gineered by J-M Goetze Gasket technicians. 

Problems like this are typical of today's mod- 
ern aircraft. Temperatures ace higher! Pressures 
are greater! Flanges are lighter! Every day, Goetze 
technicians are proving Goetze metal gaskets' 
ability to meet these exacting demands. Every day 
more designers are turning toJohns-Manville for 
help in their sealing problems. 

For more than 60 years, Goetze has pioneered 


the development of metal gaskets, Today, thou- 
sands of precision-made styles and sizes are avail- 
able. Goetze Gasket experts will be glad to help 
you select the one that best meets your needs. Or 
they will custom-design something new, tailor- 
made to your specific requirements. 

Write today for further information on Johns- 
Manville Goetze Gaskets and ocher J-M products 
for aviation. Ask for Brochure AV-lA. Address 
Johns-Manville, Box 14, New York 16, N. Y. 
In Canada, Port Credit, Ontario. 


THERE’S A J-M GASKET FOR EVERY SEALING PROBLEM 



Johns-Manvilie 



Avco to Build New 
Research Center 

Lawrence, Mass.— .Vco Manufaclut- 
ing Cotp. will build a SI 5 milljpn re- 
search and dctclopmcnt center detoted 
to basic and applied science at Wil- 
mington, Mass. Dr. Lloyd P. Smitli, 
president of Avco Rcseaich and Ad- 
vanced Dcselopment Division, said the 
nctv center (above) will be in operation 
by mid-1958. 

Rcseatcli and development ditision 
of Avco, organized 14 months ago. 
presenth- is opcr.iting in Lawrence and 
at the Avco Research I.aborators’ in 
E\’crett. Mass- It is concerned largely 
witli advanced missile svstems fot the 
Department of Defense. All of the te- 
scarch and development facilities will 
be mosed to the new center at M'il- 

T^c new center, covering 16 acres, 
will consist of four buildings and pro- 
vide over 400,000 sq. ft. of floor arai. 
Avco expects to employ about 1,500 
persons in the new plant. 

Certificates of 
Necessity 


DYNAMIC 

ALTITUDE 

SIMULATOR 

FOR TIST AND EVALUATION 
OP PLIGHT CONTROL 
EQUIPMENT AND 
INSTRUMENTS 


Washington— Office of Defense Xfo- 
biliziition has awarded As’co hfanufac- 
turing Corp.'s Research and Adtanced 
Des’clopincnt Division a certificate of 
iicecisity for acecler.itcd tax amortiza- 
tion in the amount of 59,975,950 for 
research and development facilities. Of 
the amoimt ccrtifira. 75% is allowed 
at the rapid rate. Other certificates 



Simulalei actual altitude 
conditions of high performance 
aircraft or missiles in flight 
Range -minus 1,000 to 80,000 ft 
Max rote - 50,000 ft/rain 
Mox response 10 cps 
Wrif/or Brochure 

COLOR TELEVISION INCORPORATED 

SELMONT i. CAIIFORNIA 




From MOOG . . - 

Advanced 

Electro- 

Hydraulic 


Servo 

Components 
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Sky Diving May Revise Armed Forees 


By George L. Christian 

Nc«- York-Sky diving-a relatively 
new ijaracliiiting technique in this 
country (AW' Nov, 19. p. 9S)— mav 
bring about a major revision of our 
military reconnaissance capabilih- if 
adopted by tlic armed forces. 

Botli the Marino Corps and the Aniiv 
arc interested in the nesv technique. 
Marine Reserve Capt. Jacques A. Istcl 
gave a sky diving demonstration to 
Nlarinc Coti>s officers at Qiuintico, Va. 
last montli and was suimnnncd to give 
3 similar demonstration to Army offi- 
cials at Tort Bragg. N. C., about mid- 
December. 

Team Captain 

Istcl, who captained the team of 
American sky di'ers at the Interna- 
tional Paraebutists Meet at Moscow 
last summer, also demonstrated a 
Russian blank gore steerable 'chute in 
his exhibitions- (Istel acquired the 
Sor ict piiraclmte— the only one in this 
enuntrs— during his visit to Moscow). 
He also has a new type triangular 
parachute made in West Germane 
which is reported to be one of the first 
successful 'chutes of that design. He had 
not had a chance to try it out at this 


Istcl told Aviaiion Week he has 
reason to belicsc that U. S. tecoii- 
naissance-by-parachutc techniques arc 
far behind those of the Russians, long 
great believers in the military potential 
of the parachute. He feels that, by com- 
bining the free-falling techniques of 
sky diving with the directional, smooth 
opening and slow landing cap.ibilities 
of the Russian blank gore 'chute eanopv 
design, the U. S. can modcniizc its 
rcconnai.ssancc-by-piirachutc methods. 

Of significance Is the fact that the 
accuracy of the nesv, sky diving tech- 
niques is particularly adaptable to the 
new Marine attack concepts of scrtical 
cnvclopincnt and separation of forces, 
both of which require higlih' accurate 
reconnaissance reports. 

(To date, the Marine Corps has been 
non-committal on u hetlicr it will adopt 
the sky dis’ing techniques as an official 
project. 

(.\ Marine Corps spokesman in W'ash- 
iiigton told -^VIA^lO^■ Week that the 
service is interested in Istcl's sk\ diving 
techniques since it is interested in anv 
means of improving Marine Corps op- 
erations. lie stated that sky diving al- 
lows a jjarachutist to do a more precise 
job of flitting an objectiic when jumi>- 
ing from high altitude than if he fell in 
the conventional, uncontrolled manner. 


n iie Mathio officer added that areas 
in n iiicli sky dis ing may base a poten- 
tial are such operations as pathfinder 
svork— pamciniting men in ahead of 

underwater demolition teams of the 
future. -\s he put it, in the last war 
Marine amphibious operations Imolvcd 
landing on the beaches, in the next the 
Marines «ill go over the bcaches-t 

Istcl said the three ingredients which 
sky diving can bring to reconnaissance 
arc secrecy, silence and accuracy. 

Current method of parachuting re- 
connaissance personnel is to flv tlicm to 
destination in sncli aircraft as a C-119, 
C-125. or possibly a helicopter, and 
drop them from altitudes of 500-1.200 
ft. Tlic method is noisy, slow and only 
fairly accurate. 

Istcl envisions bringing the para- 
chutists in at high altitudes— about 
12,000 ft. or more— and dropping them 
from fast flying planes like, ^rhaps. the 
C-150. Istcl said that it is feasible for 
the men to jump from jets, but that 
this would requite a lot more planning, 
work and practice than currently has 
been done with sky diving in this 

By coming in high, the noise of the 
plane is greatly reduced. 'Ilic para- 
chutists' plane might even fly in with 
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Parachuting 

bombing raid to camouflage the 
mission. 

The men free fall silenth for a 
minute or mote. Thus, when the 'chutes 
open, the planes are out of earshot. 

The jumpers use ski diiiug lx>dy 
control techniques to direct tlicmsclies 
towards their targets and to aioid 

f ;ctting into imcontrollablc and |jossibly 
ptal eiolutions such as tumbling or 
•spinning. 

Sleeve Used 

The parachutists oi>cn theit 'chutes 
at about 800 ft. Use of a slecsc. which 
is pulled away from the main canopy 
by a pilot parachute, helps reduce the 
noise of the 'chute's opening. 

.After the parachutist's mission is ac- 
complished he can be retrieved on the 
fly by an aerial pick-up sistcm such as 
the one developed hi .All .American 
Knfinccting Co.. (AW Dec. 12, 1955, 
p. 76). 

Istel estimated that accuracies of 200- 
500 ft. from target could be obtained 
consistently with jumps from 12.000 
ft. 

He emphasized, howcicr, that this 
new sky dii ing technique docs not apply 
to mass drops of troops. 

Istcl made two jumps for the Marine 
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AIRCRAFT AND MICSILE 
POWER VOLTAGE 

ACCURATE TO ±1% 



Aecuiate aircraft and missile performance 
demand an accurate power supply. The Model S108L line 
voltage regulator controls power voltage to within ilS 
with an adjustment range of 110 to 120 volts from no 

load to full load. The miniaturized 8108L is 
tubeless, employs silicon rectifiers and 
is shock and vibration proof. 


Americtin Electronics 
8108L Line Voltage Regulator 

gives close regulation 
with varying input and varying load 




fiJchmovlSasri • TVX:LA}994 


Corps at Quantico. He said that many 
officers from the Tactics Board and 
Equipment Board were present to 
watch the jumps. 

Plane used was a single-engine OE 
Cessna obsersation ship piloted by 
Marine Major R. Gocurley. 

Gusty Weather 

Winds aloft were erratic and blowing 
at about 20 inph. On the ground winds 
were gusty, tanging up to 10 to 20 mpli. 

The first jump, a sky dive, was made 
with a Detrs’-type 'chute from an alti- 
tude of 6,500 ft. Istcl delayed pulling 
the rip cord fot 30 seconds, until he 
reached an altitude of about 950 ft. 
During the fall, he made a figure eight, 
then stabilized himself for the rest of 
the free fall. He missed the target by 
about 250 ft. 

The second jump, a jump-and-pull 
leap, was made from 2,500 ft., using the 
Russian blank gore 'chute. In spite of 
the wind conditions, the 'chute’s 
maneuverability enabled Istcl to land 
n-ithin 12 ft. of the target. 

OFF THE LINE 


comjrletc application engineering 
scrs'ice aimed at reducing materials 
handling costs is being offered by Lewis- 
Shepard Products. Inc. The Watertown, 
Mass., firm manufactures electric fork 
trucks and related equipment. The plan 
is designed to help companies who 
liandlc large quantities of materials to 
streamline their operation and to tc- 
ceis’c expert advice on such matters as 
equipment replacement and procedures 
impros’cment. 


Jacques Andre Istcl & Co (sec page 
90) has been anarded a public rela- 
tions account by the basic parachute 



Seventy-five Ton Platen 

This 75-ton platen will house tlic niaiu 
cylinder of a new 6000-ton capacity hy- 
draulic. no-draft forging press being built 
bv Lake Erie Engineering Coip. for Pres 
Corp., of Franklin Park. 111. The JO-ft. 
high machine has a bed measuring 60x108 
in., a stroke of -18 in., and weighs 750 tons. 
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“LIFE INSURANCE" The preserva- 
tion of the peace and security of this nation 
depends upon two things: Our diplomatic wis- 
dom in a troubled world, and the power to pro- 
tect ourselves if peaceful negotiation should fail. 

Point 2 is part of our responsibility. This is 


the Martin-U.S. Air Force TITAN program . . , 
one of the most advanced and critically impor- 
tant development projects in America today . . . 
an Inter-Continental Ballistic Missile conceived 
in peace and dedicated to the proposition that no 
aggressor shall ever take the life of this country. 
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New Propjet Global Mobility for 

TACTICAL AIR COMMAND 



C-130 HERCULES 



Delivered to 18th Air 
Force, Ardmore AFB 

Moving anything, any time, any place on earth is the responsi- 
bility of Tactical Air Command’s 18th Air Force. The new 
Lockheed C-130 Hercules-propjet “strongman” of the 
USAF, first assigned to the 463rd Troop Carrier Wing-does 
this job faster, better, at lower cost than any other combat 
carrier now in service. The Hercules is powered by four Allison 
T-56 propjet engines. 


LOCKHEED iOO^f TO LOCKHSED FOR 

LOCKHEED AIRCRAFT CORPORATION, SEORfilA DIVISION: 

U.S. Air Force PlenI No. 6, Mariette; Georgia Nuclear Laboratory, Dansonvllle 


LEADERSHIP 


industry' in the U. S. toiisistiiie o( 
Pioneer Parachute Co., Inc., Slan- 
chester. Conn.; Switlik Parachute Co.. 
Inc., Trenton, N. J.; and Irsing Air 
Chute Co., Inc., Lcsington, Ky. He 
also has a short dur.ition cnnsultant 
contract with the U. S. Army Quarter- 
master Corps. 

MB Manufacturing Co., makers of 
vibration isolators for piston and jet 
aircraft engines and vibration generat- 
ing equipment, have opened a western 
field service office. Address: 10816 
Washington Blvd., Culver City, Calif. 



Rubber Pressure Suit 


KuD.ptcssure pilot's suit developed for 
Now Bureau of .terunjutics bv .\rTowlicad 
Rubber Co., Long Beocli, Calif., is now 
being produced by the company in limited 
quantities fur fleet evaluatiou. \ soft rub. 
bet gaiinciit. the suit features flexible bel. 
lows for joint mobility under pressure. Beb 
lows arc located at the shoulder, elbow, 
knee, thigh and hip. Helmet seals the 
gannent completely and the pilot breathes 
oxygen from takeoff. V'entilated undeiv 
garment used with the suit is same as that 
deveIo|ied for the Navv40oodrich full- 
pressure suit (.AW Oct. 15, p. 55). Arrow- 
head claims its fuH-pressure suit is the 
lightest of its type. It is the first full- 
pressure suit to be free-fall parachute- 



u nusual aerodynamic design of the F-104A Starfighter gives 
this slim, razor-winged streak of fighter power the greatest 
combination of speed and flying performance ever built into a 
combat airplane. The high tail is a significant contribution to 
precision control ... Just as Camloc’s 4002 Series quarter-turn 
fasteners on the F-104A's access panels are a significant con- 
tribution to security in flight and speed of maintenance . . . 
Camloc quarter-turn fasteners open fast, close fast, hold fast! 
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3S ton bomber 
gets carrier shakedown 


U. S. Navy’s atom bomber, 
the Douglas A3D Skywarrior 
Continued advances in nava) aircraft are meaning- 
less without skilled Siers at the controls. If you are 
interested in a career as a Naval Aviator, drop a 
card today to Nat. Cad., tVoikington S6, D. C. 


Largest and most powerful aircraft 
ever to operate from a carrier deck, 
the Douglas ASD Skywarrior has now 
completed landing and takeoff tests 
aboard the U- S. S. Forrestal — the 
Navy’s mightiest carrier. Able to de- 
liver the A-bomb, at speeds above 
600 mph, Skywarrior is designed to 
extend our carrier’s striking range be- 
yond any point yet reached. 


Depend on DOUGLAS 



First in Aviation 


NEW AVIATION PRODUCTS 



Injedion Molds for Plastics 

Low cost plastic injection molds in a 
wide range of sizes and materials may 
be run on porbiblc bench-tvpe machine 
railed Asmidar APM 21. ' Mold ma- 
chine is hand operated and econoniicjl 
for test and short production runs. It 
has semi-automatic hopper feed and 
piitcnted leak-proof, self-sealiiif, inter- 
changeable cylinder. Cam lock vise 
holds molds of various sizes and thick- 

R;im and cylinder arc made of 
licat-treated and chromium plated alloy 
steel for long life and clciin operation. 
Sunvic heat controller mounted on side 
of casting is operated b\' rotarv knob 
thath.is finely dis ided scale. Thermom- 
eter is held in direct contact with cyl- 
inder by brass collar. Cast aluminum 
body and base is finished in hard stove 
cn.imcl. 

Injection pressure is 5,700 psi. 

British Marine and Foundarv Sup- 
plies Ltd.. Dept. PR-l-t. 80 Shore Rd., 
Port Wa.shington, N. Y. 

Conductive Silicone Rubber 

Electrically conductir c silicone rub- 
ber is superior to conductive organic 
rubber in that it can easily be molded, 
ralcndcrcd nr extruded without tliang- 
mg its electrical properties. It is railed 
K-1516 Silicone Rubber Compound. 
Because of its resistance to temperatures 
up to -fOOI' it can be used for such 
applications as anti-fogging heater pads 
or aircraft cameras. (>ther possible ap- 
islirations arc shielding for silicone in- 
sulated wire, static groimcHiig fueling 
hose and industrial pressure rolls capa- 
ble of being clcctricallv heated or of 
dissipating static. Like other .silicone 
rubbers X-1516 is thermally stable, in- 


ert, and resists weather, corona and 
ozone. It ran be produced witli elec- 
trical rcsistivits' less tiran 100 ohm-cuis. 

Silicone Dirision, Union Carbide and 
Carbon Corporation, 30 E. dlnA St., 
New York 17. N. Y. 

Gyro Rotor Alloy 

High strength, high density alloy for 
gyroscope rotors called Mallory lOOO 
Gyromet is said to have considerably 
higher stability and strengtli than earlier 
rotor materials. Pcnnissible rotor speeds 
are 25% higher, permitting gyroscopes 
to Ire designed to smaller size. Greater 
stability' should be useful for inertial 
guidance applications nherc groat pre- 
cision and uniformity arc needed. Gvro- 
met is a sintered alloy of fimgstcii, 
nickel, copper and small amounts of 
other elements. It has a density of 
16.70 to 17.05 gin/cc. Proportional 
clastic limit is 62,000 psi. Modulus of 
elasticity in tension is -14 x 106 psi. En- 
durance limit is 55,000 psi. It is readily 
machined and is as'ailablc in a sariett' 
of stock forms and sizes. 

P. R. Mallory & Co. Inc., Indian- 
apolis 6, Ind. 



Metal Protecting Spray 


Aluminum alloy test strip coated with 
Selinizing Huid, a silicone resin dis- 
(lersion in compatible organic solvent, 
has withstood 2,000 lir. exposure to 
salt spray (ASTM-B117-42T . . . QQ- 
•\I-151a) without cvidcilcc of base 
metal attack. Fluid was sprayed on. 
air-dried and IxiUcd for one hour at 
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LEAR TRANSISTORIZED AUTOPILOTS 

At the very da\tn of the Jet transport age, Lear automatic fligiit 
controls are already in tlie air guiding Air France’s Caravelle jet 
transports on route indoctrination air freight runs. And when 
the Cara\’elle enters regulai'ly scheduled passenger service next 
year, an all-transistorized airliner autopilot, the Lear L-17, will 
be at the controls. This will be the first all-transistorized autopilot 
in airline use. 

And for tiie United States Air Force, a Lear L-IO autopilot in tlie 
Boeing KC-I35 jet transport tanker will provide the rock-steady 
sureness of flight required for the most exacting of all aerial 
maneuvers: air-to-air refueling of a bomber at jet speeds. In 
automatic flight controls for the new military and airline jets, 

Lear is again first in concept, first in production... to meet tomor- 
row's precision needs of aviation today. 


■180F before being put in the siilt box, 
I'lic eonting is 0.2 mill tliick Hiicl hns 
sbunn no loss in adlicsion (luring test- 
ing. Cost averages 2 to 3 cents per 
square foot in normal appli(X3tions. It 
Inis been sucecssfuMy applied to nniny 
materials, botli cast and urought, and 
at hiking temperatures as low as 250F. 
The coating has been described as 
liard, durable, flexible, transparent and 
tightly adherent. It has been used as a 
release agent to keep frozen meat from 
sticking to aluminum trays. 

Sclinizing PrcKess Co., Houseman 
Bldg., Grand Rapids, Mich. 

Mach Flow Computer 

Ra|)id calculation of compressible 
flow problems is possible with circular 
Variable Density Computer. Timed 
studies show that accurate solutions can 
be had wifli computer in one-tfiitli the 
time required by older teebniques. 
Based on one dimensional flow fhcon', 
it permits tlie evaluation of fotal pres- 
sure loss ill anv flow svstcni and the de- 
tcnninatioii of fluid properties at ,iny 
point in the system. Computer consists 
of 17 flow scales on one side and 17 
slide rule scales on the otiicr. 

Pickett d- Eckel, Inc.. 5 S, Wabash 
Avc., Chicago, 111. 

Ultrasonic Soldering Iron 

Low-cost ultrasonic soldering iron is 
capable of soldering witliout flux bi' 
compictcly removing all oxide film on 
the mchil surface. It is useful for sol- 



dering aluminum and other metals 
wliich form rcfr.ictoty oxides that can- 
not be tcmoied by flux. Oxide film is 
removed to permit wetting action by 
tire solder by trjnsniittiiig ultrasonic 
vibrations tbrcmgli molten solder. Vi- 
brations produce imploding cavitation 
bubbles wliich remove oxide film. Sol- 
dering iron can be rqilaccd by tinning 
batli which openites on same power 

Acoustica Associates, Inc., Glenwood 
Landing, L. I., N. Y. 

Heat Exchanger 

Tiny heat exchanger cools airflow to 
pilot's high aitituele suit in Navv 1'4D. 
It is part of a dry air pump inshiliation 
wliicli provides an independent pressure 
supply for the suit. Before entering 
suit, pressurized air is cooled by gxissing 
through heat excliaiigcr. Cooling air 
flow across exchanger is moved by small 
fan. Exchanger i.s made of aluniimim 
and is of plate fin or extended surface 



Tow Target Test 

Air Research and Oevetopnieiit Command (ARDC) tests tnw targets by attaching to 
Rotor blade is accelerated until simulated speed of 200 knots is imposed, larger is 
to tccovei target for close examination. Target shown is made of in loii metalized with silver. 



Engineers: 
your ideas 
get off the ground 
at Lear 

If you're the kind of engineer who 
wants more than the chance to think 
of ideas— who wants the chance to see 
them applied andrewarded— you’ll like 
it at Lear. There are openings waiting 
right now on the most advanced proj- 
ects in aviation. For details write to 
Don Cook, Dept. E-13, 3171 South 
Bundy Drive, Santa Monica Calif. 
Openings available in Grand Rapids. 
Michigan 1 Elyria, Ohio: Santa Mon- 
ica, California. 
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on the plane that Lockheed built 



. . . fastest U.S. Air Force transport in production, can be sure of depend- 
abie performance from the ianding gear actuating system. This system 
and other Western Gear products aboard this aircraft including motors, 
gear boxes, shafts and actuators have been tested in Western Gear's 
block-long laboratory to insure dependable operation under every con- 
ceivable condition of flight. Western Gear believes in its slogan, "The 
difference is reliability.” Its products prove it. I 

There's a Western Gear aircraft specialist immediately available to 
help solve your mechanical power transmission problem. Call on him now. 

He'll be glad to help. Address General Offices, Western Gear, P.O. Box 1 
182, Lynwood, California. I 

PLANTS AT LYNWOOD, PASADENA, BELMONT, SAN FRANCISCO (CALIF.), SEATTLE AND HOUSTON -REPRESENTATIVES IN PRINCIPAL CITIES 


"The difference is reliability" • Since ISilS 




construction. It is capable of lowering 
temperature of air inside suit by 501-', 
from between 90 and 150K. with min- 
imum cooling flow. Air flow through 
the suit is variable from .25 to 1.5 
lb. /min. and can control interna] tem- 
perature to within 10 I-', of ambient. 
Kxchanger wciglis less titan a pound. 
Housing measures 4 x 5.75 x 2.25 
inches. It meets requirements of MIL- 
E-5272A. 

AiRcseaich Mamifactuiing Division, 
The Garrett Corporation, 9851 Sepul- 
veda Blvd., Los Angeles 45, Calif. 

ALSO ON THE MARKET 


Mtxlcl S10/S18 Feiiitc Load Isolator, 
engineered for minimum size and 
weight, presides IS db isolation over a 
300 MC band width from 2.500 mes to 
3,000 mcs. Witli waveguide flanges, 
maximum insation loss is 1.0 db: maxi- 
mum input VSWR is 1.5. Unit can 
liandle up to 500 KW' peal; power and 
250 w. aietagc without external cooling. 
-Litton Industries, Components Divi- 
sion, 5875 Roden Rd.. Los Angeles 16. 

Taflic signal for airport control towers, 
supported by an O'Crhcad trunnion and 
yoke, can be operated with one liand: 
it meets the requirements of CAA 


Specification 508. Signal weighs 6 lb., 
9 oz., and measures 10 in. long x H in. 
high. By means of a concentrating type 
parabolic searclilight reflector, unit re- 
flects a high intensity beam of 50,000 
nindlepowcr.— Ctousc-Hinds CO-. Wolf 
df 7th North St.. Syracuse. N. Y. 

A2507 one-lug cap seal anclioi locknut 
is designed fur integral aircraft fuel 
tanks in which space fur riveting is 
limited or where bolt holes arc close to- 
getlicr. Item presents leakage up to 50 
psi on cither side of the seal, it con- 
forms to MIL-N-25027 (,ASG) require- 
ments for torque, tensile, tssist-out and 
push-up performance.— Elastic Stop Nut 
Corporation of America, Union. N- f. 

Aircraft trim material of vinsl coated 
Dynel fabric, for headliners, side panels, 
wainscoting, etc., is fire resistant, easily 
tailored, light weight and mildcsvproof. 
Material is availiblc in standard -44 in. 
width, in a range of interior colors.— 
Sawyer-Tower, Inc., Stanley Ave., Wa- 
tcrtosvn 72. Mass- 

Aminco Strand Burner svill measure 
burning rates of explosive and jet and 
rocket fuels to the closet .01 second, in 
nitrogen atmosphere, under higli pres- 
sure. Four models arc available with 

4!oOo!'’ 7!500; anT’^OOO ' Electric 


cunent is passed through the nichiome 
heating clement, to ignite the lest 
strand; as flame passes successive bind- 
ing posts, timer clocks ate activated to 
determine exact burning rates.— Ameri- 
can Instrument Company, Inc., Silver 
Spring, Md. 

WHAT’S NEW 


Publications Received: 

Aciodvnannes. Propulsion, Stracturcs— 
by E. A. Bonney. M. J. Zucrciw and 
C. Besseret— Edited by Grayson 

Merrill. Captain, USN— Pub. by D. Van 
Nostrand Co.. Inc., 120 Alexander 
St.. Princeton, New Jersey. SIO.OO; 
595 pp. 

Second volume in the series "Prin- 
ciples of Guided Missile Design", 
covers the design fuudamcnhils of mis- 
sile supersonic aerodynamics, means 
of propulsion and .structural design. 

Rcscarcli is People— Copyright by In- 
dustrial Research Institute. Inc. -For 
.sale througli New York Unisersity 
Press, Wasliington Square, N. Y. 3, 
N. Y. S4.00; 69 po. 

Proersdings of a symposium held 
during the April 1956 meeting of the 
Industrial Rescarcl: Institute. A dis- 
cussion of the rcCTuitmcnt, motivation. 


WEW MODEL 21 AMERICAN MECHANICAL INERTIA REEL 
HAS WIDE ANGLE OF INERTIA RESPONSE 
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AIRCRAFT 

SPECIALISTS 

for Cost Coos/ Positions/ 

All Positimis Are Permanent and 
Command Eicellent Salaries and 
Unexcelled Benefits. 

If you volue finonciol security for 
yourself and family, individual 
recognition and stability, backed 
and assured by PHILCO's mag- 
nificent record oi engineering 
and production achievement, 
your further considerotion and 
evoluolion of Iheie openings 
may prove to be the wisest de- 
cision of your career. 

f ^ 

New Program of 
DIVERSIFICATION 

e HYDRAUlie 
e AieCRAFT ENGINES 

• CARaURATION and FUEL 
e ElECTRICAl 

• AIRCKAtr INSTRUMENTS 

■ OeSERVATION TYPE ROTARY 
WING AIRCRAFT 

• TANDEM ROTOR AND TRANSPORT 
ROTARY WING AIRCRAFT 

ROTARY WING AIRCRAFT 
WING AIRCRAFT 


Dept. ISA 

22nd & Lehigh Avenue 
Philadelphia 32, Po. 


A 


“fiet Your Air the Positive Way” 

Afore /jafrt a/anes ore eourooed 

THE AIRCRAfT INDUSTRY FOR: 

wfth Sertsenich Propeiiere than 
ony other moke. 

• Jet Engine Starters 

• Cabin Pressurixotion 

FIXIO PITCH WOOD 

caa elv'vxa >p i« ns bm 

Conditions 

• Ground Air Conditioners 

Dipt. W, Sensenict Corg., Laicasui, Pi. 

suISrIIlt 


CORPORATION 

2008 East Slouion Avenue 




recognition, rating and evaluation of 
icsearch personnel. 

The Fij-ing Years-hy Louis Reichers— 
Pub, by Henrr Holt and Companv, 583 
Madison Ave^ N. Y, 17. N. Y. S4.50; 
384 pp. 

Mr. Rcicbers, wlio retired as a lieu- 
tenant colonel in the Air Force, tells 
Uic story of his career in aviation. 

The United Slates Ait Force Dictionary 
-lidited by Woodford A. Heflin— Pub. 
bv D. Van Nostrand Co., Inc., 120 
.'iUxandet St., Princeton. N, f. $4.75; 
580 pp. 

Compiled through the facilities of 
the Research Studies Institute of the 
Air University, this is a dictionary of 
the nesv language of the air. 

New Era of Flight. Aeronautics Simpli- 
fied— b\ Lewis Zarem and Robert H. 
Maltbv-Pub. by E. P. Dutton & Co., 
Inc.. 500 Fourth Avenue, New York 
10. N. Y. $3.75; 176 pp. 

Clearly written, understandable pho- 
to book on military aviation compiled 
for tlic purpose of simplifying lire 
subject for young readers. 

Viscous Flow Theory I-Laminat Flow 
—by Shih-I— Pub. by D. Van Nostrand 
Co., Inc., 120 Alexander St., Princeton, 
New Jersey. $7.75; 400 pp. 

Thorough study of laminar flow of 
s'iscous, compressible fluids with spe- 
cial attention to aerodynamics and 
other engineering applications. 

Reports Available 

• Tensile Properties of Aircraft Struc- 
tural Metals at Various Rates of Load- 
ing After Rapid Heating (PB 121137) 
—by C, L. Dotson and J. R. Kattus— 
Prepared by Southern Research In- 
stitute for Wright Air Development 
Center, and available from OTS, U. S. 
nL|):irtii!Ciit of Commerce. W'ashing- 
ton 25. D.C. $4-50; 174 pp. 

Variables of strain rates from 
0.00005 in./in./sec. and holding times 
at test tcnipcwturcs from 10 seconds 
to 30 minutes were used to test the 
tensile properties of seven aircraft 
structural sheet metals after being 
heated to temperatures up to 1200F 
mthin 10 seconds. The results are 
shown. 


• Conference on Materials and Design 
for Low Temperature Service (PB 
1 21009)— Prepared bv Engineer Re- 
search and Development Laboratories, 
U. S. .Army, and available from OTS, 
U. S. Department of Commerce, 
Washington 25, D.C. $10,00; 400 pp. 

Valuable in particular as a back- 
ground guide for designers and fabri- 
cators of low-tempcratute equipment, 
the volume is a compilation of pre- 
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1952 data, but one of the few compre- 
hensive collections of material on the 
subject. 

• Aviation Cartography, A Historical 
Bibliographic Study of Aeronautical 
Charts- by Walter W. Ristow— Pub. 
by the Library of Congress, and avail- 
able from the Card Division, Library 
of Congress, Washington 25, D. C. 
$.85; 114 pp. 

As the title indicates, this book in- 
cludes an historical summary and a 
bibliography of aviation cartography. 

• Note on the Nilson Method of Vari- 
able Supersonic Wind Tunnel Design— 
by M. M. Callan-laboratory report 
LR-I74 of the National Aeronautical 
Establishment. Montreal Road, Ot- 
tawa, Ontario, Canada, 64 pp. 

ITic Nilson nictliod of nozzle design 
is discussed and extended, and from 
the results obtained in calculations 
based on tlic method, certain tests for 
the basic function used in the devel- 
opment arc suggested. 

• A Review of the Air Force Materials 
Research and Development Pre^ram 
(PB llU)4SS)-by Mary M. Sokas, 
\\'tight Air Development Center, 
U.S, Air Force, $3,50; 137 pp. 

Ibis publication is supplementary 
to two other volumes, also available 
from OTS. of the same title. Thev 
arc PB 11164S, covering Air Force 
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A message to 
engineers from an 
engineer- p resident 


Marquardt was incorporated in 1944 by five engineers and 
three Los Angeles businessmen to explore the potential of the 
ramjet engine — then merely a laboratory curiosity. 

Twelve years of sound engineering and research have really 
paid off. Today we employ over 2000 people at Los Angeles 
and Ogden, Utah and expect to triple in the next two years. 
Of course, many of our new associates will be in manufacturing 
—which is fine. Every engineer wants to see his “baby” accepted 
and in production. However, the outstanding work of our 
present engineering and research team has also opened up big 
new requirements for engineers in almost every specialty in 
areas varying from production engineering and qualification 
testing of present models to advanced research on startling 
new break-throughs in high speed propulsion — new chemical 
fuels and nuclear energy. 

It is not too late to get in on the ground floor on en^neering 
the ramjet engine — the powerplant of the future. Write me 
personally. 

Oyr C 



Fork Dump Truck 

This electric fork truck iacorporates a mech. 
anism which allows the operator to rotate 
the forks through 360 deg. in either direc- 
tion to dump small pacts from contaroers 
into hoppers. Movement is controlled b)* 
a haod^rpecated hydraulic valse. The ro- 
tating assembh can be Installed on any 

4.000 Ib. capacity fork truck produced by 
the manufacturer, .address: The Raymond 
Corp., Giccuc, N. Y. 

materials research from Jiilv 1. 1953 
to June 30, 1954. S2.75.' and PB 
111537, covering the 10 vears of re- 
search prior to July 1. 195^, S3.75. 

• Collection of Papers Presented at the 
Colloquium in Statistical Design of 
Laboratory E.X|Krimciits (PB 1211SI) 
-Prepared by Naval Ordnance Lab- 
oratory, S2.73: 102pp. 

• A Flight I'est Investigation of the 
Sonic Boom (PB 12ni2)-by M. E. 
Mullens, Air Force F'liglit Test Center, 
Edwards Air F'otce Base. Sl.OO; 40pp. 

• First Joint Military-Industry Pack- 
aging and Materials Handling Srm- 
posiiini (PB 12!350)-A record ol the 
proceedings, including over 50 papers 
presented at tlic symposium, S6.00; 
695pp. 

• Report of NRL Progress, published 
monthiv bv the Naval Research Lab- 
oratory. can non' be obtained on a 
.subscription basis. Annual rates ate 

510.00 domestic. S13.00 foreign. 
Single issue price is SI. 25. Orders 
should be addressed to OTS. U. S. De- 
partment of Commerce. Washington 
25. D. C. 

Each issue of the publication con- 
tains articles and “problem notes” con- 
cerning current NRL non-classified re- 
search and development. 

• A Study of Magnesium Fire Exh'n- 
guisliing Agents (PB 121375)— by 
L. M. Greemtein and S. I. Richmaii, 
Francis Earle Laboratories, Inc. for 
VVTight Air Development Center, 
$3.75; 149pp. 
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A SEVEN-JET B-477 


In this case, yes. The seventh jet, in 
the rear fuselage pod-mounting shown 
above, will be Orenda's Iroquois, designed 
for supersonic speeds. 

The Boeing B-47 is on loan from the United States 
Air Force for flight testing the Iroquois in 
the initial subsonic phases. 



... and REBVES comes up with the solution 

to tlie nth degree. The second-stage of tlie three-stage rocket 
rhich will carry the satellite up to its orbit must bo separated shortly before 
its trajectory bends back towards the earth. 
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USAF’s Contract Training Saves Money 


By Erwin J. Biilban 

MiMion. Tex.-USAFs Air Training 
Conmiaiid is sat ing American taxpavers 
an cstim.itcd S11.5 million anmially 
with its civilian contract concept for 
|)ilot primary training. 

isfliciency of the operation mas fiit- 
thcc be measured bs these figiucs; the 
nine schools operated by the cisilian 
contractors require a total of oiiF about 
6.500 civilian and 500 Air Force per- 
sonnel. One contractor estimates that 
the same organization, if run by the 
inilitarv, would take some 27,000 of- 
ficers and airmen. 

Average Cost 

Air Training Command, Maj. Gen. 
II. R. Spicer, conimanding. notes that 
in the first five years. Jamiarv, 1*551, 
through December, 1955, tlie nine 
civilian-operated primars fliglit schools 
hare trained 39.612 students, graduated 
27,602 at an average cost per graduate 
of approximately S9.000. 'flirough this 
period, operatiug costs have gone up 
only about 125?. despite changes in 
equipment, iiicreased Iciifth of covitses, 
pay increases and the like. 

I’acililics at all nine schools arc simi- 


lar, ,Ait Force aims at a uniform layout 
as much as feasible so as to maintain 
a reasonable basis for comparing the 
operations pcriodicalls' and prosiding a 
competitive spirit among them. Eacli 
seliooT operates some 150 aircraft, 50 
Beech T-34As and 100 North .Ameri- 
can T-28AS. 

To prosidc incentise, Flving Train- 
ing -Air force, commanded by Maj. 
Gen. G. P- Disowas, rates all schools 
annually in four areas: aircraft accident 
rates, attrition rates in primary, qualitv 
of students graduated as shown by their 
attrition in basic and excellence of con- 
tract management. 

Ba.sed on these ratings, an incentive 
fee of 10 cents per student flying hour 
is paid the first three ranking schools 
and fisc cents an hour bonus to the 
next three schools. This is oser the 
fee of 65 cents to 95 cents per flying 
hour under Fiscal 1957 contracts cover- 
ing the schools’ Beech T-34-As and 
North American T-28.As. Dat.a cos ering 
ihc current year are not set available, 
but figures coscring the last few cal- 
endar years, compiled by tlie Aeronau- 
tical Training Society, show that the 
contractors have been making an aver- 
age net profit of S52.000 after taxes. 


with the net profit percentage on gross 
receipts after taxes being .864%. 

Contract procurement is liandlcd b\' 
.Air M.itcriei Command; contract ad- 
ministration by Flving Training .Air 

Incentive bonuses notwithstanding, 
MyT.AI' docs not hesitate to turn on 
the pressure to accomplish its training 
mission. .An example of this occurred in 
Fiscal 1954. wlicn following a reduc- 
tion in the standard training fee, Gen. 
Disoway told tlie contractors that they 
had to maintain the planned pitot goal 
without cutting training quality. Tlie 
result; contractors lopped 550 cisilians 
from their payrolls. 

Moore Typical 

Typical of the cisilian contract pri- 
mary training schools is Moore .Air 
Base, an 11,956-acre facility with three 
5,000-ft. runways near Mission, visited 
rccciitK by newsmen under the aegis 
of .Air ’['raining Comniiind and the 
.Aeronautical Training Socictv. an as- 
sociation of 0 )>crators handling inilitarv 
contracts. 

Comprising 732 civilian and 33 Air 
Force personnel, Moore is operated by 
California Eastern -Asiation, Inc., 
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Now!... the NEW 



Now. . . 

new frontiers for your plane! 



equip your plans with 


FEDERAL’^J^SKIS 

..Junior AIRPORTS UNLIMITED 

Don’t let snow limit the use of your 
plane. Whether you fly the frozen waste- 
lands of the north or the farm country 
of the Midwest, Federal Skis will offer 
limitless opportunities for winter flying 
away from the "beaten path" of Met- 
ropolitan airports. Federal Skis are 
available for most popular aircraft both 
in wheel replacement and combination 
wheel-ski models. Regular or "LDR" 
bottoms. 

S8ID FOS FRU IIIUSTRATED CATSIOC 

The FEDERAL SKI end ENGINEERING Cerp. 
3456 North Mississippi Drive 
Minneapolis 12, Minnesota 


headed by S. ]. Solomon. Initially an 
airfreight carrier, which operates nine 
four-engine transports for Militart' Air 
Transport Service from W'est Coast 
to the Far East and between West and 
East Coast for the Nan’. CEA also 
owns Land-Air. Inc., electronics engi- 
neering and installation fimi and Air 
Cartier Services Corp., sales agent for 
airframe and equipment manufacturers 
and purchasing agent for several for- 
eign airlines. 

Operations Rugged 

CEA entered the Ait Force primary 
training field in I9SI. opening a facility 
at Columbus AFB, Miss. Starting op- 
eration.s there was rugged. Otfe em- 
ploye remembers jacking up his first 
airplane with four-by-sixes and using 
buckets to fuel aircraft. 

CEA had to vacate Columbus in 
1954 to make room for Strategic Air 
Command. It moved to its present 
quarters in the Rio Grande Valley, 
spending S2, 205,000 to rehabilitate a 
former world W'ar II advanced flying 
school. It is now one of the top busi- 
nesses in the area, with a payroll of 
5600,000 monthly. 

The primarv flight training course 
here takes 24 weeb. The 140 flying 
hours ate split 40 hr. on the Beech 
T-54A and 100 on the T-2SA. There 
also are 245 hr. of academic training. 
Flving time is broken down thus; 
T-'34A-!21 hr. ptc-solo. 25i hr. con- 
tact proficiency and four hours aero- 
batics. T-28A-S hr. pre-solo, 59 ht. 
contact proficiency, 1 5 hr. na\’igation 
of which 61 arc night flying. 25 hr, 
instrument flying, 7 hr, aerobatics and 


three hours optional work. Students 
also teceis’e 25 hr. simulated instru- 
ment training in a Link. 

Some 80% of the 435 Moore stu- 
dents arrive with Air Force ROTC 
commissions, and witli wives. Moore 
gets a high percentage of married stu- 
dents because good housing is availablc- 
Air Force and instructing personnel 
agree that the caliber of students is 
high. Gen. Disoway at FlyTAF head- 
quarters says that it is the highest since 
depression days and is the reason Air 
Force faces such big problems in re- 
training personnel— indusfiy can pay 
liighcr than the Ait Force for this qual- 
ity. The quality shows up in primary 
attrition rates, which has fallen from 
approximately 35% five vears ago to 
approximately 22%. Major accidents 
ate down to one per 100,000 hr. of 
.student flying. 

Curriculum Changes 

When the jets move into the contract 
scliools, which should begin late next 
vear, some changes in curriculum will 
be made. Just now the program will 
finally work out may depend largely 
upon an experimental jet training course 
recently started at Laredo AFB. Tex„ 
wlierc students are flying the Lockheed 
T-33A directly after finishing the light 
Beech T-54A. skipping Ihc second phase 
of primarv on the T-2SA (AW Dec. 10. 
p. 33). 

One program revealed by FlyTAF 
lieadquarters, Waco. Tex., shows that 

E rimary students are sclieduled for 50 
T, on' the Beech T-34A. 10 hr. more 
than they get now, prior to going to tlic 
now twin-jet Cessna T-37A. whicli will 
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In centrifugal testing 

from sub-miniofure electronic components to mossive turbine rotors 


AMF has experience you can use 

• The SIGHT LIGHT Division of AMf is now designing and producing centrifuges capable of develop- 
ing forces in excess of 50,000 times grovity— Spin.Test equipment capable of speeds obove 100,000 
rpm. • And these ore just o port of the highly specialized yet widely diversified octivities of some 
35 engineering ond production focllltles that provide AMF with a weolth of experience covering 
nearly every field of industry. Experience immediately ovoiloble fo you. • So coll upon AMF with 
your problem. See for yourself why this all-around experience in answering the needs of government 
ond industry alike has mode AMF o "con do" company, • For further informotion, write to the 
Sight Light Division, Deep River, Connecticut. 
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The Real Reward is Here 


for the Production 

Tlicce tire clialicnge and satisfaction for you at Ruiir. For 
you follow your doisn from planning to plant to loading 
platform. 

Here, engaged primarily in the tremendous field of 
power packages, you translate theory into production 

ability. Work in this area encompasses all the engineering 
factors biMrIved in the design of the complete aircraft itself. 

At Rolir you can be sure of full personal advantages, 


Design Engineer 


recognition, and permanency through long-range commer- 
cial and milit.iry projects. 



uTile^ROHR right'^now. Plca» enclose resume -md we 
will reply at once. ]. L. Hobel, Industrial Relations Man- 
ager, Rohr Aircraft Corporation, Chula Vista, California, 
Dept. 34A. 



PLANTS 


IN RIVERSIDE, CALIFORNIA; WINDER, GEOROIA; AUBURN, WASHINGTON 


CAP Training Goes to Congress 


replace the T-28A. The plant shows 
that they are slated for 150 hr. on the 
Cessna jet, compared to the 90 they are 
now getting on the T-28A. The course 
is stretched from six months to seven 
months- FlyTAF, with its eyes on an 
all-jet training curriculum, even now is 
thinking of starting the student in the 
T-37A, then putting him on the T-33A. 
In basic he would go to the neiv North- 
rop T-3S supersonic trainer for a six 
months course of 110 firing hours. 

Keeping the aircraft flying at a train- 
ing school is a big load, because, as 
James McLachlan, maintenance super- 
intendent at Moore fioints out. "If you 
don’t fly. you don’t get the ’dollar’.’’ 

McLachian’s 220-man maintenance 
aow keeps the T-34As and T-2SAs fly- 
ing an average of 475 hr. a day, which 
also calls for pumping some 20,000 
gal. of avgas daily. At the time of our 
visit he had 96 airplanes of a fleet of 
153 on the field, the remainder out for 
maintenance, and inspection and repair 
as necessary (TRAN). 

His schedule called for availability of 
65 T-28As in the morning. 63 in the 
afternoon; 39 T-34As in the morning 
and afternoon. This calls for consider- 
able attention to maintenance schedule. 
He told Aviation Week that he has 
to plan to put fis'c or six T-2SAs and 
three or four T-34As daily through ma- 
jor inspections. 

Self-SuHieient Poltern 

An ex-Marinc Corps aviation mainte- 
nance man, who has also spent time in 
United and Tranocean Ait Lines’ shops, 
McLachlan planned his shops to follow 
the near self-sufficient pattern of the 
airlines as closelv as possible and within 
USAF limits. Por example, the shops 
can go up to major overhauls on en- 
gines; this work is performed outside by 
Slick Airways in San Antonio. 

McLachlan noted that the North 
American T-28A’s 800-hp. Wright 
R1300-1A engine provided a major 
maintenance problem due to what he 
calls inadequate cooling, causing the 
evlindets to run hot on the exhau.st 
side and resulting in compression losses. 
The problem has been compounded bv 
a shortage of R1300 cylinders, although 
he said the situation is beginning to 
ease up. Average engine time between 
changes at Moore for the R1300 was 
725 hr., he stated. McLachlan appeared 
pleased with the performance of the 
small Beech T-34.A and its 225-hp. Con- 
tinental engine. 

Moore’s shops seemed to contain 
plenty of test equipment. Mcloichlan 
pointed out that ability to bench-check 
instriimonfs. electronic gear, a.c. motors 
and the like sharply cut down the need 
for shipping matcnal to USAF depots 
for overhaul. He figured that his shops 
were able to recover about 60% of the 
instruments brought in. 
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A nationwide civilian flight training 
program that would preside approxi- 
mately S5 million of revenue annually 
fur U. S, fixed base operators will be 
placed before Congress by the Cisil 
Ait Patrol- 

Initiation of tire program must asvait 
Congressional authorization and appro- 
priation of necessary funds. Phase one, 
prosiding 500 flight training scholar- 
ships to CAP cadets at a cost of ap- 
proximately 5250,000. could be start^ 
next Scptcinljcr if Congress passes the 
necessary lcgisI;ition in the next session. 


according to Gcii, Walter R. -Agee, na- 
tional commander of Civil Air Patrol 
and actne-duty .Air Force officer Gen. 
•Agee states that the .Air P'orcc Iras en- 
dorsed tlic CAP proposal. 

35 Hr, Minimum 
Kssence of the plan is a flight course 
providing a minimum of 35 hr. and 
maximum of 42 hr. of flight time. The 
course consists of 20 flight lessons com- 
prising 17 hr. dual and 18 hi. solo, 
with a maximum of 20 hr. and 22 hr. 
respectively. Flight time would in- 




odA- 

BUT THEY SHOULD! Take you, for instance. You like 
your job— you like the boss— chances are you even like 
your neighbors. It hasn't occurred to you to answer a 
recruitment ad for a long, long time— and that makes you 
just the man who ought to answer this one. 

You’re the man we’d like to tell about working at the 
Southern California Cooperative Wind Tunnel, and about 
living in Pasadena. We think you'll find a good many 
advantages to both— a good many things you'd like to 
consider. 

No resumes to send— nothing you need do but mail the 
coupon below for the CWT story. The longer it's been 
since you answered an ad, the more we think you’re the 
man who should answer this one. 


CWT 


I Operated by the California tMtituCe 
of Technology. Ovined by Convair, 
Douglae, Lockheed, McDonnell and 
North American. 

CWT ti concerned with testing, 
analysing and solving aerodynamic 
problems ineolved in the develop- 
ment of high-speed aircraft and 


Si 


Southern California Cooperative Wind Tunnel 

950 South Koymond, Posodeno, Californio 



elude a minimum cross-country time 
of eight hours duiil country and Is hr. 
solo; the solo cross-country including 
two intermediate full-stop landings, 
with one leg of the flight being at 
least 100 mi. The program is intended 
to turn out pilots meeting Civil Aero- 
nautics minimums as regards handling 
an airplane and as near as possible com- 
mercial qiulificiitioiis concerning navi- 
gation. weather, radio, fliglit planning 
and cross-country. 

Professionol Instructors 

Ground schooling will be pror ided 
bv indis'idual CAP squadnms using paid 
professional instructors tcaeliing a 
standardized course. CAP recently 
completed a series of six texts, train- 
ing films and recordings which will 
form the basis for the ground instruc- 
tion. The material will be made arriil- 
able to the organization's 5,000 units. 

Ccn. Agee stated that all instruction 
will be gisen bv CAA-qualificd instruc- 
tors who har e been in ousiiiess at least 
one vear. Piach operator will be asked 
to work within a "reasonable" radius 
of his school and provide instructors 
for remote areas. A CAA agent will 
monitor each CAP cadet at the end 
of 20 hr. of instruction and a flight 
examiner will girc the final check for 
a prirate license. 

Operators will be paid $500 per 
CAP cadet trained; half paid when the 
student passes the 20-lir. check ride, 
the remainder wlicn he receives his 
prii'atc license. For w-ashonts, the op- 
erator will be paid a predetermined rate 
for dual and solo time; maximum flying 
time which will be permitted before 
washout wil be 12 hr. dual aod eight 

Scholarship Basis 

Flight training will be provided to 
CAP cadets in their third year of train- 
ing on a scholarship basis: during his 
first and second year the cadet will 
receiw aviation education and orienta- 
tion flights- 

Tlic program would start in the 
Siiiithwc-st region, comprising Texas, 
Oklahoma, Mississippi. Arkansas, Louis- 
iana, New Mexico and Arizona with 
500 scliolarsliips. This phase would 
provide fixed base operators in this 
region with $250,000 of business this 
first vear. 

Ill the second year, it would become 
nationwide, prmiding 2.000 flight train- 
ing scholarsliips; then each year for 
*lic next three years, the number of 
students will be increased until CAP is 
providing flight training for 10.000 
cadets annually. 

Dcselopincnt of the new flight pro- 
gram started in 1954 wtih appointment 
of a research committee bv Gen. Carl 
(Tooey) Spaatz, chainnan of CAP’S cx- 
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PRIVATE LINES 


Instrument training for lOS commis- 
sioned pilots of the Sixth .Army will 
be started bv Taloa .Academv of Aero- 
nautics, Oakland. Calif., Jan.' 7. U. S. 
Army contract calls for Taloa to supply 
ll.OOO hr. instrument flight instruction 
and 13.000 hr. ground instruction 
through Dec. 6, 1957. 

Cooperative promotional and adver- 
tising agreement has been developed by 
Nitional Air Taxi Conference and Na- 
tional Car Rental System to pool efforts 
in developing cominoii markets. Na- 
tional .Mr Taxi Conference members 
comprise oicr 155 members located 
at .about 200 airports; National Cat 
Renta) has an international network of 
neatly 400 offices and some 10,000 
vehicles. 

Bungartz & Co., Munich, is German 
representative for the Italian Boiiinat- 
tini track-type landing gear designed to 
permit aircraft ojicratioii into rough 
airfields. 

U. S. lielicopter exjxitt.s in the first 
10 months of 1936 totaled 159 units 
valued at $25,300,985. with 21 of 
these being ship|x:d in October valued 
at approximately $5 million. Kutopc 
received 126 helicopters in the Jan,- 
Oct. period. 2! went to Western Hem- 
isphere export ra.irkets and 12 to other 
overseas customers. Shipments do not 
include new and used rotan' wing air- 
craft shipped overseas bv owners or 
dealers, for MD.AP or ’ the Armed 
Forces. 

Modification kit to improve Fairchild 
C-S2 single-engine pcrfonnance is be- 
ing develo|)cd by Steward-Davis. lire.. 
Los Angeles. Calif. Kit will cost be- 
tween S40.000-S50.000 and availabilitv 
is planned for early Fcbriiarv. 

Outline for teaching aviation courses 
lias been sent to all high schools in the 
state of 5\'asliiiigton by tlic Depart- 
ment of Public Instruction. Special 
committee, headed by Creighton Mcr- 
rcll, president of Washington Sbtc Avi- 
ation .Assn., prepared the outline., Tlic 
course is designed to provide science 
credits for citlicr one or two semesters 
and will qualify pupils to take Civil 
AcronauKcs -Administration written ex- 
.raim.ition for private pilot certificate. 

Oecominissioncd airwav beacon 
lights arc available at no cost to anv 
public agency tliat will continue their 
operation as an aviation aid. Lights 
are being taken out of serv ice to divert 
federal funds to more modem facilities. 
Requests for the beacon lights should 
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be made to Ci\il Aeronautics Admin- 
istration regional administrators; where 
a beacon will be dismantled and re- 
located. CAA will retain the tower 
for installation of other navigational 
aids. 

Helicopter delivers’ service of ur- 
gently needed ship, marine and com- 
munications cable will Ire made by 
Normandy Klcctric Wire Corp., Brooli- 
Ivn. N. Y.. from its new ss-arehousing 
facility, where the company has set 
aside a heliport area. 

Vickers Viscount 700D personal 
transport is being used by the President 
of Brazil following delivery to the 
Brazilian air force No\-. 7th. A second 
Viscount is scheduled for delivery to 
the air force next s’ear, 

Fairchild C-82 modification kit to 
enable the airplane to be operated at 
full military gross weight of ?4.000 
lb. and meet CA\ transport category 
04b is being developed by Stesvart- 
Da\is, Inc., Gardena. Calif. 

New fly-in bank, facing the apron 
of Sky Harbor, Phoenix, airport is 
serving Arizona cattlemen, mining and 
business executives. The l''irst National 
Bank building also series number of 
industrial plants in the airport’s vicin- 
ity. 

Spray/dust operators using Pensalt 
L-10 (arsenic acid) defoliant arc cau- 
tioned to guard against leakage; experi- 
ence shows tliat the material deterior- 
ates fabric, metal and cable. Control 
cables have broken on bending after 
one week’s exposure to the defofiant. 

Philadelphia will be the finish point 
for the 1957 .\ll-VVonian Transconti- 
nental Air Race (Powder Puff Derby) 
to be held next July. Starting point 
nil! be San Mateo County .\irport. 
Calif., eastern terminus North Philadel- 
phia, Pa., airport. At legist 50 .lircraft 
and 100 women pilots arc expected to 
participate. For further data utile: All 
W'oman Transcontinental .“Vir Race 
Headquatters. 2611 E. Spring St.. Long 
Beach 6. Calif. 

Colombia Petroleum Co., Cucuta, 
Colombia, will install P&-W R1S30-94 
engines purchased from Stc'i’ard-Dai'is, 
Inc-, Gardena. Calif., in its DC-5 busi- 
ness aircraft fleet. 

Reading Aviation Service, Inc., Read- 
ing. Pa., is now eastern distributor for 
X-band and C-band radonie.s made by 
McMillan Industrial Corp.. Ipswich. 
Mass. ’I'hc mounting brackets on tlic 
Reading installation arc designed to 
take either Bendix. Collins or RCA 
radar equipment. McMillan is currently 
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expanding radome commercial produc- 
tion to include r.idoincs for the C-46, 
Lodestar, Convair-Liiier and DC-6. 

North Dakota Aeronautics Commis- 
sion reports increase of 85Si in num- 
ber of agricultural planes and 4009f 
in acreage sprayed from tlic air in last 
eight veais. State reports 277 licensed 
agricultural aircraft. Total acreage 
sprayed this year was 1.5 million. In- 
crease in fatal accidents is noted. Of 
the total of five in past eight years. 


there have been three in list two years. 

Air mapping of all of Cuba shirts next 
month under a 51,100,000 contract 
awarded bv the government to .-^cro 
Service Corp.. Philadelphia, Pa. ’Tire 
firm will use two modified P-5S photo 
planes flying at 50,000 ft. to gather 
matcri.ll for 224 map sheets covering 
the entire area. ,\cro Service expects 
to deliver the fint maps late in 1958 
and complete the entire project in 
1959, 



GE Engineers Use Modified C-54 


General Klettnc engineers engaged in 
an aircraft nuclear propulsion program 
arc u.sing a specially modified Douglas 
C-54 for expediting trips between plant 
and research installations. 

A combination passenger/cargo busi- 
ness plane configuration vv.is designed 
and modified by Temeo .-kircraft Corp.'s 
Greenville, Tex., conversion center. 
'I'cmco engineers planned llic C-54 to 
handle these basic requirements; 

• Take GE personnel aboard at Cin- 
cinnati. Ohio, near the companv’s Even- 
dale engineering center, at the end of 
their tin’s work, ])rovide them with an 
evening meal, conference accommoda- 
tions, overnight sleeping facilities and 
allow them to liav c breakfast preparatory 
to their putting in a dav’s wort at the 
Atomic Enctgv Commission test bed at 
Idaho Falls. Idaho. 

• Provide cargo facilities, including 
heavy and concentrated loads, scpiirated 
from the p-assengers. 

To combine maximum iitilitv with 
comfort, standard skv felt was used in 
place of the conventional plush head- 


lining material to cover the interior. 
Lightweight scats were installed on 
tracks extending the entire Icngtii of 
tlic main compartment. Seats arc of the 
full-tcclining type which fit together to 
provide sleeping bunks. ’I'hcy were 
tested to conform with .\ir l'’orcc and 
civilian load limit requitcments for fore, 
aft or combination placcincnt. Over- 
head baggage racks were not installed. 

Se.it trades were designed to provide 
support and tiedown fittings for heavy 
eatgo. The main compartment is fully 
carpeted, wifli tlic floor covering cut SO 
tliat it can be removed entireh or in 
sections depending on the loading plan. 

To provide passcngcr/cargo separa- 
tion, a portable hnlkhe.id was designed 
that can be pLced in cither of hvo posi- 
tions, aft of the- passenger section or 
midnay of the main ciimpirtment. Tlie 
split bulkhead is designed so that both 
sections can be swiveled parallel with 
Ihc aisle, forming a six-foot-wide open- 
ing to allow easv cargo loading. One 
.section has a hinged door for access past 
the bulkhead. 


sm 

[very Kind 
Quick Delivery 

Aircraft Quality Alloys 
and Stainless Steels 
also bars, structurals, 
plates, sheets, tubing. 

RYERSON 

J«Mph T. Ry>ri«n t S.n, Inc. Planlii 
New York, Boilon, WolUngtorO, Conn., 
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TOMATIC CONTROLS MAN HAS NEVER BUILT 


SAFETY 
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EMPLOYMENT OPPORTUNITIES 


EXECUTIVE OPPORTUNITIES 
IN THE CESSNA SALES OIVISION 

REGIONAL SALES MANAGERS 

■ Executive management experience necessary in initiat- 
ing and administering sales programs. 

• Experience in supervising and directing a sales 
organization. 

• Aircraft background desired. 

REGIONAL SERVICE MANAGERS 

• Travel out of and headquarter in Wichita. 

• Aircraft maintenance background desirable. 

• Must be competent pilot. 

PARTS MERCHANDISING MANAGER 

• Must develop and a dmin ister a spare parts merchan- 
dising program. 

• Must oid dealers in setting up and operating parts 
deportments. 

• Must have automotive parts experience on zone mana- 
ger level, 


CESSNA 



FLIGHT TEST PLANNING ENGINEERS 

Here is on outstanding opportunity for two men possessing o minimum 
of five years experience in engineering ond plonning. Additional require. 

Planning bockground should consist of experience in general system 
planning and detailed test layouts. Applicants must be capable of 
analyzing general problems and developing detailed test plans, in od- 
dltion the obillty to direct the work of a smoll group of planners in a 

EDUCATION; 

BS In engineering— electronics major preferred. 

Masters Degree in engineering, physics, mathematics, or business helpful. 
SEND RESUME TO 
Chrysler Cerperalion 
Missile Operations 
Personnel Department 
P.O. Box 2628 
Detroit 31, Michigan 


assys. (SSS/tllO-SlSe/SS/AEBO), 130 ca, 



New Lima Airport to 
Replace Old Facility 

Lima, Pent— Plans to construct a new 
$9 million airport near tlic port of 
Callao and to spend almost Sl-t million 
for new or improved airport facilities in 
18 other Permian commnnities hasc 
been announced by the government 
Corporation of Airports and Coinnicr- 
cinl .\viation. 'Ilic new airport at Cal- 
lao, uhicli will be designed to accom- 
modate jet transport traffic, will replace 
the present terminal at Liinatambo in 
serving the Lima area. 

Main runway of the airport will be 
12,-180 ft, long and 16A ft. wide, with 
approaches o\’er the Pacific ocean, thus 
ciiininatiiig the hazard at Limatambo 
of the Andean foothills, ITie new field 
also Mil be further remos’cd from a mili- 
tary airport south of Limat-.mibo which 
now presents a traffic hazard. 

The new ;iirport will contain a twn- 
stors' semicircular terminal building 
w'itli a cargo basement, first floor airline 
and governmental offices, and second 
floor operations offices. Cost of the 
aiqjort is expected to be more than bal- 
anced bv sale of the Limatambo facil- 
its'’s land and terminal building. 

One of the 18 sites of additional air- 
port facilities is Tarapoto in north- 
eastern Pcm. where traffic equals th.it 
at Limatambo and is expected to in- 
crease further with expanding oil cx- 
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As a Goodyear Aircraft engineer you will come to Isnow that here 
your every idea has a chance. And, to help you prove them, you 
will have at your disposal the most modem facilities available, 
including one of the largest computer laboratories in the world. 
For we have long known that the freedom of creative thought and 
expression enjoyed by our engineers is a major factor in maintain- 
ing the position of Goodyear Aircraft among the leaders in aviation, 
You will find salaries and benefits liberal, And as an example of our 
vital interest in technology, a company-paid tuition program lead- 
ing to advanced degrees has been established at nearby colleges. 
For further bformation on your career opportunities at Goodyear 
Aircraft, write: Mr. C. G. Jones, Persormel Department, Goodyear 
Aircraft Corporation, Akron 15, Ohio. 


They*re doing big things at 


and how about your tomorrow 


You're a creative engineer. Today you are practicing your profes- 
sional specialty in one of the many phases of modem aviation, 
Because you have faith in your ideas and your ability to make them 
work, you welcome the challenge of helping transform them into 
realities that will pay off. 

But possibly you find that, all too often, the burden of non- 
professional tasks consumes a great part of your creative time. 
Perhaps you seek a place where you can contribute your technical 
abilities to vital aviation problems— a place where you can see your 
ideas really put to work, 

Well, this may be the opportunity you have been waiting for. 
Because of our continued growth and increased diversification, we 
must expand our creative engineering staffs at both Akron, Ohio, 
and Litchfield Perk, Arizona. Here at Goodyear Aircraft, you will 
find unlimited opportunity for professional development in nearly 
every phase of aviation. Here you will find the stimulation of crea- 
tive challenge and the satisfaction of realistic accomplishment. 


good/Itear aircraft 
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TWO 

1 

1 Royal Aircraft Needs 

“ROYAL” 

OPPORTUNITIES 

i urn [XECOTIVIS 

1 Extensive expansion program mokes it nec- 

ROYAL 

AIRCRAFT, 

PDODUCERS OF 

AMERICA'S 

1 essory for us to odd two high caliber soles 

i eVICE PRESIDENT- SALES 

1 progroin. Aircraft bockground preferred. 

ONLY ALL NEW 

FIVE-PLACE 

1 e regional SALES MANAGER 

1 Must have considerable experience in or- 

AMPHIBIAN, 

“ROYAL 
GULL” T. 

• gonbing ond supervising distributor opero- 

E'"!H ” 

Royal Aircralt Corp. 


Engineers and Scientists 

LET US WRITE TO YOUI! 


UNUSUAL 
OPPORTUNITIES 
AT ARMA 



AppKsd Methanitt 
epophyjits 
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Take command 
of your future 
fLY AS A CO-P/IOT WITH 


TWA 


HEAD 

structural Research Gruup 



With excellent advancement 
opportunities in both Techni* 
cal and Management direction. 

Combining studies in the most 
advanced aircraft structural 
research and development with 
supervisory and management 
responsibilities of an analyti- 
cal technical study group. 

MS or PhD in Aero Engineer- 
ing and Structural Analysis 
with approximately 8 years ap- 
plicable experience preferred. 
Salary commensurate with 
quuliRcations. 

Other positions also available 
within the group. 


BELl AIRCRAFT Corp. 



CONTRACT 


ENGINEER 

FOR 

WEAPONS 


ADMINISTRATORS 



f. Complete Aircratt 
2. Missiles and Electronics 



HELICOPTER PILOTS & MECHANICS 
lOB OPPORTUNITIES AVAILABLE 
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a special message to wind tunnel engineers and scientists 

III ANNOUNCING UNUSUAL OPPORTUNITIES 
WITH REPUBLIC'S NEW WIND TUNNELS 
III SECTION OF THE R&O DIVISION 


A new wind tunnel inel.lUtion duetn’t open every day! DtRECTOW ; Should heve 10 to IS ye.rs' experience in 
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ASS'T. CHIEF 
ENGINEER 

Major aircraft development ond manufocturing firm located in 
midwest needs an outstanding engineer with executive ability to 
Rll this key manogement position. 

Several years experience in responsible design supervision of air- 
planes or helicopters that hove been successfully introduced into 
production is necessary to qualify. Salary open, 

Interested parties please send detailed resume in confidence to 



EXECUTIVE OPPORTUNITIES 
IN THE CESSNA SALES DIVISION 

REGIONAL SERVICE MANAGERS 

• Travel out of and headquarter in Wichita. 

• Aircraft maintenance background desirable. 

• Must be competent pilot. 


CESSNA 




Maybe it’s time we came right 
out and admitted it; we don't 
have a P, 0. Box. 


What's more, we don't have a 
Dept. JRP-273 to which “appli- 
cants may direct inquiries.” 



Under the circumstances, it’s 
surprising that we get any mail 
at all, Yet in the last few weeks 
we’ve had scores of letters from 
highly qualified scientists and 
engineers across the country 
who are interested in joining 
Systems Laboratories Corpora- 
tion. Some of these men have 
already become members of 
our organization. Others-who 
live farther away - we’re inter- 
viewing now, 

In every case the letter has 
come directly to, and been an- 
swered personally by SLC’s 
president, Dr. John L. Barnes. 
Maybe he’s old-fashioned, but 
he still believes that choosing 
top-flight men to work on top- 
priority projects is a top-level 
decision. 

So if you'd like to explore the 
executive opportunities offered 
by Systems Laboratories - the 
first scientific corporation in 
the U. S. primarily devoted to 
the research and development 
of interplanetary space travel 
-you’ll have to send your re- 
sume to Dr. Barnes himself at 
the address below. Sorry, but 
that’s the way it is. 



SYSTEMS LABORATORIES 
Corporation 
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THIS SOLAR ENGINEER'S WIFE SAYS: 

"Since Tom .iccepted his position at Solar, our whole «’ay of 
life has changed! I’ve never seen Tom so interested and con- 
tent. I can tell, as only a wife can, liow happy Tom is ,it Solar 
—because this happiness is reflected in the keen enjoyment 
with « hioh he sliaros our family activities. San Diego’s superb 
uU-yc.it climate lias introduced us to a relaxed kind of living 
we never knew in the extreme heat and freezing cold of e.ist- 
ern scasoii.s. Now we take full advantage of the outdoor living, 
recie.itioiial opportunities and cultural advantages. Here in 
suuny San Diego we really live! Tom’s job at Solar is the 


HIGH LEVEL ENGINEERS NEEDED 


neiNEERS! 

LIVE in Sunny San Diego! 


of liberal benefits, including a profit sliiiring retirement plan. 
You can look forward to lifcllmc job security, for tlie e.vtrcmcly 
low turnover shows engineers clioosc Solar for long range 
careers, if you’re seeking an exceptional career, send a resume 

Klein, Engineering Personnel, Dept. E-122, Solar Aircraft 
Company, 2200 Pacific Higliway, San Diego 12, Calif. 


SENIOR PROJECT ENGINEER 
for Gas Turbines 

CHIEF EXPERIMENTAL ENGINEER 
PROJECT ENGINEERS 
for Gas Turbines 
Pneumatic Ducting 

Solar also has permanent positions for: 
CONTROLS ENGiNLERS DESIGN ENGINEERS 
DESIGNERS DRAFTSMEN 

CHECKERS ENGINEERING WRITERS 
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■mriaH 

iW 1 



hMhw 

m. 



minum pigni (being buill in sub- 
urban Milwaukag] is anolber slap 
in GM's Electronics Division's 



-VIONICS- MISSILE GUIDANCE 
-lET ENGINE FUEL CONTROIS -COMPUTERS 
- COMMUNICATION EQUIPMENT- CIVIL DEFENSE 
AVIATION-AUTOMOTIVE ELECTRONIC PRODUCTS 
all offer yois pezaonally.opportunlties tkat demand 
inTeatigation. To arrange personal, confidential 
interview in your teirritory, write today to 
Mr. Jokn F. Heffin^er, 

Supervisor of Salaried Personnel. 


AC THE ELECTRONICS DIVISION 

General Meters Cerperetien 
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ClASSiriED Searchlight Section 

BUSINESS OPPORTUNITIES EQUIPMENT - USED or RESALE 



FOUR 1 

FOR SALE 
ZERO C- 46 F time 

AIRLINE INTERIOR 

lisi 1 

A^fiiJIOR^pomioN j 

COMPLETE AIRLINE RADIO 
SMALL PASSENGER DOOR INSTALLED IN CARGO DOOR 
NOW IN OVERHAUL-15 DAY DELIVERY 

^ SIF 

fOR SALE 

==L™ 

exclusive olferingl 

24 -Passenger Airline 

C-47's 

!s:sss?s;r‘"'-"" 

p-£f5fHS.SS 


::li! 

eiPiisi 

R985 R1340 RZOOO 

ENGINE WORKS 


“i5a€1SSS:'"S7S 


SPECIAL SERVICES 

HELICOPTER 

KlllM-I^l UH-m. Vkt lew qi^ 

NAVCp,.,iS^. 

ncir «r 

S-sS®*‘ »“ 


DC3 l.d«.ar B...H 



SEARCHLIGHT SECTION 



INSTAllATION 

RADAR 




Remmert-Werner 


Lodestar DC3 Beech 


R TRANSPORT 


PBY SA'S 






TIMMINS AVIATION 

LIMITED 

Montreal Airport, Montreal 


TWO 

DC-4's 

FOR LEASE 

ONE CARGO 
ONE PASSENGER 

FB-SS1S, AvlAtloa XV'AcR 


DC-3 

FOR LEASE 

Standard Airline Radio 
21-Passenger interior 
Complete Anti-icing, De-icing 

TRANS-INTERNATIONAL 
AIRLINES, INC. 


IT voi; ntNotR A teevice ro the 

AVIATION INOUSTRr YOU SHOULD 
INQUIRE ANOUT THIS SECTIONI 



OXYGEN EQUIPMENT 


PORTAALES A CYIINBERS 


D INSTAUATIONS 


IJEP AERO 


If there is anything you want 
OR . . . something you don't v 


SCHOOL 
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LETTERS 


S*58 Selected 


Amcncan-built 
AlEctian area 

’■(. D. 88. 

Since K’c were folloiviiig 
^ evaluation test ptoioush’ perfoimetl 
Fort Rucker, and since nc' were vitally 
crested in the results. 


pioeuiemcnt and use ol 
helicopters in the French 
(AW Sept. 17, p. 28; Sept. 2-1. j). 8 


0 i«d 




iiK Trophy R; 
3t poor plann 


NACA’s Problem 

•As a long-time NACA employe (uni 
last September), I was very pleased 
your editorial in the Nov. 5 issue. 
Fortunately, you did not strike at the » 
problem which is dcslroyin| the usefi 
of all that line equipment: Lack of 


Aciaiion fFeefe icefrnnies the opitt- 

the magaciiie’a editorinf coll 
Idrea lellm to the Sdilor. Aclalioif 
eek. 330 IT. 42nd Si.. Aew York 36. 


Ejector Safety 

t our article on the rocket-tube ejee 
catapult (AW Nov, 12. p. 71) was 
first to make public what is generally 


the reports. Please accept my compliments 
on that score. 

Based on our knowledge the articles con- 
stituted a fine csimplc of accurate and un- 
prejudiced reporting. 

.As you probably know, the tests were 
to determine the selection of which type 
would be manufactured under license in 
Franco, and I am pleased to report that in 
the final analysis the S-s8 was selected 
For this purpose and we have since con- 
cluded a license agreement with Sud-Est 
.Aviation under cogniaanee of the French 
government for this purpose. 

General Manager Sikorsky Aircraft 

Bendix Defense 

Reader F'ltzliugh's apparent alarm over 
the -Ait Force’s ‘‘disgusting irresponsibilty” 

. . . "disteprd ... for safety and property" 

. . . "criminal disregard" ... etc. - - - of 
the 19)6 Bendu Trophy Race (AW Nov. 
26, p. 122 Letters) should not go unan- 
swered. 

Be assured that Hying a high perform- 
ance aircraft cross-country and landing 
with virtually no fuel only attests to inten- 
sive Right planning, precise knowledge of 
the aircraft's performance and engine fuel 
consumption. . . . To summarize. It is ptc- 

lhat"w'o^u{d!''?/'ne^ 'be, enTble TpiJoMo 
deliver a deep blow against an enemy and 
return safely home. 

It Is certainly agreed, that this sort of 
flsHng has no place in civil aviation. You 
can be sure t^t flying safety, which en- 
compasses both the safeguard of our nmib- 
mdlion dollar machines and the people 
who fly and ate flown in them, is of vital 
concern to the military. The Bendix Tropliy 
Race is an opportunity for civilians like us, 
Mr. Fitahngh. to see that the 


’^KEODOaE R. SANoeas 
Dayton, Ohio 


o/ initeri liill be 


and particul.irlv .skilled men. to operate the 
facilities, aiiali'zc the data, and put it in 
usable report form. The Langlcv Labora- 
tory had lost about 170 during 1956 at 
the time 1 left, and this has been going 

I doubt if a dozen nesv enginecis were 
hired during 1956. or in any year since 
about 1950- 

(Onc exception; In 1954. 35 engineers 
on duty with the Ait Force were supplied 
by AF.') 

What’s the trouble? (list a simple m.ilter 
of money. .After the war the N^ACA had 
to accelerate their men through the civil 
service grades to keep pace witli sabries in 
industry. In the List one or two years the 
inevitable happened, and all their best men 
began running into the top of the civil 
service grades CS-15. .A Fesv super grades, 
about six. were announced, and then about 
a dozen, hut this only helped the top 
managers. 

Engineers began leasing in droscs and 
new ones could not be hired to replace 
them. And this in the presence of plenty 
of money' for new construction. 

The morale has dropped noticeably in 


e tlie r 


Un- 


I really believe that this is a critical sveak 
ness in our countrs ’s technological progress. 
Please convey to's-our readers the aware- 
ness of this problem which must he vita!. 
The impression left bv vour articles and 
editorial Is that all’s ssell 'with the NACA 
Please call Mr. Stack if you think this is 

I’m sure hell tell you otherwise and 
welcome your support. 

FoiixiEn NACA E.mpujye 


be the 

onls current, practical solution to both the 
problems of high-speed and ground-level 
escape. This is true even in light of 
Martin-Baker’s fine work, and the potential 
of the much publicized capsule, llic im- 
porlmee ol developing the capsule is 
granted- I would point out, though, that 
many millions of flight hours will be logged 
during the next 5-10 veats in aircraft which 
will nut be equipped with eapvulcs. And 
in tliosc same aircraft the catapults that 
are presently installed arc inadequate for 
csc-dpe under many emergency conditions, 
as the published records of ejections show. 

I have gone to considerable lengths dur- 
ing the past 2i years to encourage the dc- 
vcTopmcnt of the rocket-tube principle, 
even to the extent of leaving Reaction Mo 
tors and forming the Fiilton-Irgon Coipo 
ration with the development of aircraft 
safetj- equipment as one of its principal 0 ] 


. For V 


It article calling attentio 


the last hvo year 

These, of cm 
I left. 

I have a number of regrets eoneeming 
my decision (considerablv alleviated bv a 
i increase in salary over N.ACA, however). 
The working conditions were fine, the free, 
dom of activity almost unlimited (except 
by the amount of experienced .vcientific 
assistance available), the test facilities and 
supporting services the best in tlie country 
and" probably in the world, etc. — all the 
things you stated in vour editorial. 

Those who have left the N.AC.A re- 
cently (and I sit within a stone’s throw 
of a do/cii or more) are still loyal and 
arc seriously concerned lhat the quality and, 
perhaps less but still important, the quan- 
tity of N.AC.A output will continue to de- 


1 . frankly. 


Tlicie arc tvvo points in your article, how- 
ever, which .should be clarified in justice 
to our companv and to tlie people who are 
going to use rockct-tube catapults. 

I particularly want to make clear that 
the schematic shown on the lead page and 
c.iptioned, "I'ulton’s ejector . . is, in 
fact, an carls Reaction Motors ei 
of the invciitioii. Fiilton-lrgon h 
time felt that this particular versi 
fully exploit the basic principle involved. 
Of the two lersions you do show, 
we prefer the unit with the a| _ 
tridge. .\ctuall;'. both unib you show suffer 
from the deficiency that you mention later 
in the article, and which is the second 
point I would like to clarify. 

Fliat is the question of over-all reliability. 
Youi statement lhat the "improved ver- 
sion" Intensifies its own hazard, is given 
credence onlv bv virtue of the units yon 
show and describe. Tire statement is en- 
tirely unjustified a.s regards the reliability 
and saf^' inherent in the rocket-tube prin- 
ciple. Ttie truth is that the rocket-tube 
catapult can be made safer and more reliable 
th.in existing catapults, in spite of the 
greater quantity of propellant used. Oiii 
company is presently developing such a unit. 

Military flying is a v-;- — 




, . . d then 

be casualties resulting from 
and human error. It is this company s in- 
tention. though, as we are .sure it is the 
intention of out competitors, that casualties 
do not result from fadore ol the "last resort" 
device meant to prevent them. Neither 
capsules nor rocket-tubes in any present form 
ate the last word in ejection equlpmeiit- 
You will be doing a real service if you 
continue to factually present new develop- 
ments in this neglected area as they oeeur. 

Davto t’uLTOtJ 
The Fulton-Irgon Cotp. 

Bemardsviile, N- J- 
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Like every Sperry flight control system 
developed over the pn.st 40 years, the 
MA-2 system designed for SAC’.s inter- 
coniincntal jet homber is “taiior-madc" 
for the job to be done. 

Providing precision control of the 
650-mph Boeing plane during the long 
hours of navigating to dislani targets, the 
MA-2 also supplies aulomalic control for 
■he bombing system and flies the bomber 
during instrument landing appro.ichcs. 

To meet changing control requiremenls 
of the B-S2 at various speeds ami at alti- 
tudes up to 10 miles or more. Sperry 
engineered a new design concept into the 
MA-2. Called "paramcier control," this 
ncwdcvelopmcnlnulomalically determines 
and applies to control surfaces the exact 
amount of force necessary to execute any 
maneuver required by pilot or bombardier. 

Remarkable as is the performance of 
the advanced MA-2 system, it is only one 


of many Sperry aulomalic flight control 
systems in the air today. Other Sperry 
systems arc in use on many of the world's 
leading airlines, on hundreds of business 
planes and thousands of military aircraft. 
Tomorrow, new Sperry systems will be 
flying many of the multi-jet and turbo-prop 
transports now going into production. 

It you have a problem in aulomalic 
flight control, Sperry engineers can help 

Aeronautical Equipment Division. 



New Low-Height 
Counterbored Locknuts 
Conform with NAS Drawings 

The new ESNA LHTA51 series of self-locking nuts was designed to meet the 
requirements of the recently released NAS679-695 drawings for low-height 
counterbored nuts. Intended for structural use, and developing the full ten- 
sile strength required by Spec MIL-N-25027 (ASG), they perform satisfac- 
torily at temperatures up to 550°F. These parts have also been approved to 
AN-N-10 and drawings AN362 and AN366. 

The LHTA51 series offers several special advantages to the designer: 

Minimum envelope dimensions and weight compatible with performance to 
the tensile, vibration, twist-out and push-out requirements of MIL-N-25027 
(ASG). 

Reduced height permitting use of 160,000 psi heat treat short length NAS 
bolts to still further cut down weight of nut and bolt assembly. 

Counterbore in the base of the nut assures that bolt threads will not be in 
bearing. This eliminates the weight of an extra shim in many applications. 

Repeated use and reuse without loss of efficiency. 


CHOOSE THE SOLUTION TO YOUR 
FASTENING PROBLEM FROM A 
COMPLETE LINE OF NUT SHAPES! 



One lug Floater 
(#8 through 5/16”) 


Two lus “Fixed" anchor 
(#8 through 5/16") 


Two lug “Floater” 
(#8 through 5/16") 


Gang Channel 
(#8 through 5/16") 

(and others not illustrated here) 


ElASTIC STOP NUT 
CORPORATION 
OF AMERICA 



OFFSET 

CROWN 


I MAIL COUPON FOR DESIGN INFORMATION 

I Depf. N18-1225, Elastic Stop Nut Corporotion of America 
I 2330 Vauxhall Road/ Union, New Jersey 

I Please send me the following free fastening information: 

I CD Spec Sheets CD Here is a drawing of our product, 

f on New What type of self-locking fastener 

1 LHTA51 Series would you suggest? 

• Nome Tifla 

Company 
I Street 

I City Zone . Stat e 




